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(54) 1H-IMIDAZ0PYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general fonnula or salts thereof: 




wherein Ri represents hydrogen atom, hydroxyl group, 
an alkyi group, a cycloalkyi group, atyryl group, or an 
aryl group; R2 represents hydrogen atom, an alkyI 
group, a halogen atom, hydroxyl group, amino group, a 
cydlc amino group, or phenoxy group; ring A represents 
a homocycllc or heterocyclic ring which may be substi- 
tuted; represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or. therapeutic agents for diseases 
in which a cytokine ia mediated. 
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Description 

Technical Field 

5 [0001] The present Invention relates to novel 1 H-lmldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interleulcln-l (IL-I ) and ar useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF. 
lL-1 is mediated, which include chronic inflannmatory diseases (e.g.. rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic denmatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e.g.. hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., utoerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrti. etc.), endocrine ophthalmopathy. Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HlV-lnfectious cachexia and the like. 

15 

Background Art 

[0002] Some compounds having 1 H-imldazoquinollne structure are known which are analogous to the compounds 
of the present Invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1-(2-plperidino6thyl)-1H-imi- 

20 dazo[4,5-cl-quinoiine. Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses l-iso- 
butyl-1H-imldazo[4,5-c]quinoiine-4-amlne (general name: Imlqulmod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2-dlethylamlnoethyl)-1H-lmldazo[4,5-clqul- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imldazopyridine derivatives as those 
according to the present Invention have never been known so far. 

25 [0003] Moreover, the aforementioned imlqulmod has been known to have an inducing action of a few kinds of cy- 
tokines such as Interferon (IFN). TNF, IL-1 and the like, whteh is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, IH-lmldazopyridlne derivatives or IH-imldazoqulnolIne derivatives having an Inhibitory action 
against production of TNF or IL-1 , whteh action Is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present Invention Is to provide novel compounds which have excellent Inhlblloiy actions 
against production of cytokines such as TNF and lL-1 and the like are useful as medicaments. 
33 [0005] The Inventors of the present Invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives whteh have an excellent Inhibitory action against production of TNF or IH and 
achieved the present Invention. 

[0006] The present invention thus relates to novel 1 H-lmldazopyridlne derivatives represented by the following gen- 
eral fomnula (I) or salts thereof: 

40 



45 




SO wherein Ri represents hydrogen atom, hydroxyl group, an alkyi group whteh may have one or more substltuents, a 
cycloalkyi group whteh may be substituted, a styryl group whteh may be substituted, or an aryl group which may have 
one or more substltuents; R2 represents hydrogen atom, an alkyI group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substltuents, a cyclic amino group which may be substituted, or a phenoxy group 
whteh may be substituted; ring A represents a homocycllc or heterocyclte ring whteh may be substituted with one or 

55 more alkyi groups, alkoxyl groups, or halogen atoms; represents a saturated nitrogen-containing heterocyclte group 
whteh may be substituted; and m represents an Integer of from 0 to 3; provided that, when R^ represents unsubstituted 
plperidlno group, at least one of R^ and R2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridlne 
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derivatives represented by the following general formula (11) or salts thereof: 




wherein , R2, ring A and m have the same meanings as those defined above; represents hydrogen atom, an alkyi 
group, benzyl group, triphenylmethyl group, an aikanoyi group which may be substituted, an allcoxycarbonyl group, 
benzyloxycarbonyl group, a thiocaitamoyi group which may be substituted, an alkanesulfonyl group, a benzenesulf onyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an Integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A Is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an acth^e Ingredient the 
compound represented by the aforementioned general fomiula (I) or (II), or a phamiacologlcaity acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals Including humans, in which 
a cytoldne such as TNF, IL-1 Is mediated, which Include chronic inflammatory diseases (e.g., rtieumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic demiatltis, contact demiatltis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemla, 
etc.), autoimmune intestinal diseases (e.g., ulcerath^e colitis, Crohn's disease, etc.), autoimmune comeltis (e.g., kera- 
toconjunctivitis sicca, spring catanrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis. Interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general fomiula (I) or (II), or a phamfiacologlcally acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutte treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general fomiula (I) or (II), or a phamiacologically acceptable salt thereof 
to a mammal including a human. In addition, the present Invention provides an Inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1 ) which comprises as an active Ingredient the compound represented by 
the aforementioned general fomiula (I) or (II), or a phannacologicaily acceptable salt thereof. 

Best tAo6e for Carrying Out the Invention 

[0011] Specrrc explanations of the compounds of the aforementioned general fomiulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general fomiula (II) are characterized 
In that they have a speclfkj saturated nitrogen-containing heterocyclic group whteh may have specific substltuents as 
R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention Is not Mted to the compounds represented by the aforementioned general fomiula (II), and it should be 
understood that any compounds having as R3 a saturated nitrogen-containing heterocycBc group which may be sub- 
stituted fail within the scope of the present Invention. 

[0012] in the aforementioned general formulas (I) and (11), examples of the alkyl group represented by R^ R2 or R^ 
include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. 
[001 3] Examples of the cycloalkyi group represented by Ri include, for example, cyclopropyl group, cydobutyl group, 
cyclopentyl group, cyclohexyl group, cycioheptyl group and the like. Examples of the aryl group represented by Ri 
include, for example, phenyl group, 2-pyridyI group. 3-pyridyl group, 4-pyridyl group, S-pyridazInyl group, 4-pyridazinyl 
group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidlnyl group, pyrazinyl group. 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, l-pyrrolyl group, 2-pyn'olyl group, 3-pyrrolyl group, 1-lmldazolyl group, 2-lmldazolyl 
group. 4.imldazoIyl group, 1 -pyrazoiyi group. 3-pyrazolyl group, 4-pyrazolyI group, 5-pyrazolyl group, 2-oxazoiyI group. 
4-oxazoIyl group, 3-isoxazolyl group, 4-lsoxazolyl group. S-lsoxazoIyi group, 2-thlazoiyl group, 4-thiazolyl group, 5-thI- 
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azoiyi group, 3-isothiazotyl group, 4-Isothia20lyl group, 5-isothiazolyl group, 1.2,3-triazol-1-yl group, 1,2,3-tr1azol-4-yt 
group, 1,2,3-triazol-S-yl group, 1,2,4-trlazol-1-yl group, 1 ,2,4-triazol-3-yl group, 1 ,2,4-trfazol-5-yI group, l-tetrazblyl 
group, 5-tetrazolyl group, 1 ,2,5-thiadlazol-3-yl group, 1-indoIyl group, 2-lndolyl group, 3-indolyl group and the like. 
[001 4] Examples of the halogen atom represented by include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents tiiat is represented by 
R2 Include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyciobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylaml- 
no group, diethylamino group, anilino group, pyridylamino group, 4*pyrldylmethylamlno group, benzylamino group, p- 
methoxybenzyiamino group, dibenzylamino group and the like. Examples of the cyclic amino group represented by R2 
include, for example, 1-aziridinyl group, l-azetidinyl group, 1-pyrrolidinyl group, plperidino group, 1 -piperazinyl group, 
hexahydro-IH-azepin-l-yl group, hexahydro-1H-1,4-diazepin-1-yl group, morpholino group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocycllc or heterocyclic ring represented by ring A in the aforementioned general fomiulas 
(1) and (II) Include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadiene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrole ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyi group which may be substituted on the homocycllc or heterocyclic 
ring Include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, 
sec-butyl group, tert-butyi group, n-pentyl group. Isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring Include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyioxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and Iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different 

[0016] In the aforementioned general fomnula (I), the saturated nitrogen-containing heterocyclic group represented 
by R3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples Include 1 -azlridlnyl group, 2-azlridinyt group, 1 -azetldlnyl group, 2-azetldlnyl group, 3-azetldlnyl group, 1 -pyr- 
roildinyl group, 2-pyrTolldinyl group, 3-pyrrolldlnyl group, pyrazolidlnyl group, Imidazolidinyl group, plperidino group, 
2-plperidyl group, 3-piperidyl group, 4-plperidyl group, 1 -piperazlnyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1-yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepln-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1 ,4-diazepin-1 -yl group, hexahydro-1 H-1,4-diazepin-2-yl group, hexahydro-1 H-1,4-diazepln-5-yi group, 
hexahydro-1 H-1 ,4-d!azepln-6-yl group, 2-morphollnyl group, 3-morphollnyl group, morpholino group, 2-thiomorphollnyl 
group, 3-thlomorphotinyl group. 4-thiomorphollnyl group, 3-l8oxazolldlnyl group, 3-isothlazolldlnyl group, 1,2,3-triazo- 
lidln-4-yl group, 1 ,2.4-triazolldin-3-yl group, 1 ,2,5-thiadiazolln-3-yl group and the like, and preferred groups Include, for 
example. 3-piperidyl group, 4-piperidyl group. 1 -piperazlnyl group, 2-piperazinyl group, 3-pyrrolldlnyl group, 2-azetldinyi 
group, 3-azetldinyl group, 2-moipholInyl group, 2-thlomorphollnyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyi group which may be substituted that Is 
represented by include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 
valeryl group, isovaleryl group, pivaloyi group, fluoroacetyl group, dlfluoroacetyi group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the alkoxycarbonyl group represent- 
ed by Include, for example, methoxycarfoonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, Isopropoxy- 
carbonyl group, n-butoxycartDonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycartjonyl 
group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl group and the like. Examples of thethlocaibamoyi group which 
may be substituted that is represented by R^ Include, for example, thiocarbamoyi group, methytthiocarisamoyi group, 
ethylthlocarbamoyi group, n-propylthiocarbamoyl group, Isopropylthlocarbamoyi group, n-butyithiocarbamoyi group, 
isobutylthk)carbamoyl group, sec-butytthlocarbamoyi group, tert-butytthlocarbamoyl group and the like. Examples of 
the alkanesulfonyl group represented by R^ Include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the like. 

[0018] In the present specification, with respectto the substituting/binding position of the terms the aryl group*, "the 
homocycllc or heterocyclic ring* and "saturated nitrogen-containing heterocyclk: group", the terms herein used encom- 
pass any groups in their meanings which may substitute/bind at any position on a sutDstltutabie/bondable element 
among ring-constituting atoms, so long as the substituting/binding position Is not particulariy limited, as some examples 
are shown above. 

[0019] In the aforementioned general formulas (I) and (II) of the present Invention, when certain functional groups 
are refenred to as "which may be substituted" or "which may have substltutents," the substituent may be any group so 
long as it can substitute on the functional groups. The number and kind of the substituent are not particularly limited, 
and when two or more substituents exist, they may be the same or different. Examples include halogen atoms such 
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as fluorine atom, chlorin atom, and bromine atom; hydroxyl group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyt group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neop ntyl group, and n-hexyl group; trtfluoromethyl group; aiyl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, thoxy group, n-propoxy group, Isopropoxy group, 

5 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamlno group, ethylamlno group, n-propylamino 
group, Isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, diethylamino group, anilino group, pyrldylamino group, benzylamino group, diben- 
zylamlno group, acetylamino group, trifluoroacetylamino group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 ny lamino group, benzhydry lamino group, and triphenylmethylamino group; formyl group; alkanoyl groups such as acetyl 
group, propionyl group, n-butyryl group, isobutyryl group, valeryl group. Isovaleryl group, pivaloyi group, fluoroacetyl 
group, difluoroacetyt group, trifluoroacetyl group, chloroacetyl group, dichioroacetyl group, and trichloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, Isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobuloxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

15 group, n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyi group, ethylcarbamoyi group, n-propylcarbamoyi group, Isopropylcar- 
bamoyl group, n-butylcarbamoyi group, IsobutylcarbamoyI group, sec-butytearbamoyi group, and tert-butylcarbamoyi 
group; ihlocarbamoyi group; alkylthlocarbamoyl groups such as methylthlocarbamoyi group, ethylthlocarbamoyi group, 
n-propytthlocarbamoyi group, IsopropylthlocarbamoyI group, n-butylthiocarbamoyi group, isobutylthlocarbamoyi 

20 group, sec-butylthlocarbamoyi group, and tert-butylthlocarbamoyi group; amidino group; alkylthio groups such as meth- 
ylthlo group; alkanesulflny! groups such as methanesulflnyl group; alkanesulfonyl groups such as methanesulfonyl 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyi groups such as 
benzyl group, naphthyl group, pyrldylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

25 sulfamoyl group; oxo group; hydroxyimino group; alkoxylmino groups such as methoxylmino group, ethoxylmino group, 
n-propoxyimino group, and Isopropoxylmino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (I I) of the present Invention can 
be converted Into salts, preferably, phannacologlcaliy acceptable salts, if desired; or free bases can be generated from 
the resulting salts. 

30 [0021 ] Examples of the salts, preferably, the phamfiaoologlcaily acceptable salts, of the compounds represented by 
the aforementioned general fonnulas (I) and (11) of the present Invention include add-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydrolodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
fumaric acid, citric acid, oxalic acid, mailc acid, succinic acid, lactic acid, methanesuifonic acid, ethanesulfonic acid. 

35 benzenesulfonk: acid, p>toluenesulfonlc acid, mandelic acid, 10-camphorsulfonlc acid, tartaric acid, stearic actel, glu- 
conic acid, nteotlnlc acid, trifluoroacetto acid, and benzok: add. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optteal active compounds and mix- 
tures thereof fall within the scope of the present Invention. 
40 [0023] The compounds represented by the aforementioned general formulas (i) and (II) or the salts thereof according 
to the present invention can exist as any crystalline fonn depending on manufacturing conditions, or exist as any 
hydmte or solvate. These crystalline fonms, hydretes or solvates, and mixtures thereof fall within the scope of the 
present Invention. 

[0024] Preferred compounds of the present Invention Include, for example, the following compounds and salts there- 
^ of; however, the present invention is not limited to these examples: 

(1 ) 4-chloro-1 -(2-(4-plperidyi)ethyll-1 H-lmldazo(4,5-cIquinollne; 

(2) 4,8-dtehloro-1 -(2-(4-plperidyOethyl]-1 H-lmidazo[4,5-c]qulnoIlne; 

(3) 4-chloro-8-methyi-1 ■[2-(4-plperidyl)ethyi]-1 H-imldazo[4,5-clquinollne; 
50 (4) 4-chloro-8-methoxy-1 -[2-(4i3iperidyl)ethyl]-1 H-lmldazo[4,5-clqulnoHne; 

(5) 4-chioro-2-phenyH -(2 -(4-piperidyl)ethyil-1 H-lmidazo[4,5-clqulnollne; 

(6) 4.8-dk:hioro-2-phenyl-1 -(2-(4-piperidyl)elhyl]-1 H-lmidazo[4,5-c]quinoline; 

(7) 4-chloro-8-methyl-2-phenyl-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5 -c]quinoiine; 

(8) 4-chioro-8-methoxy-2-phenyl-1 -[2-(4-piperidyl)ethylI-1 H-imldazo[4,5-c]quinollne; 
55 (9) 4-chloro-1 -[2-(4-piperidyl)ethyl]-2-trifluoromethyl-1 H-imidazo[4.5-c]quinoline; 

(1 0) 4,8-dk:hloro-1 -(2-{4-pjperidyOethy!]-2 -trifluoromethyl-1 H-lmldazo[4,5-c]qulnollne; 

(11) 4-chloro-a-methyl-l •[2-(4-piperidy l)ethyll-2-trif iuoromethyl-1 H-imidazo[4,5-clqulnollne; 

(1 2) 4-chloro-8-methoxy-1 -[2-{4-piperidyl)ethylI-2-trifluoromethyl-1 H-imldazo[4,5-clqulnollne; 
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(13) 4-chloro-2-(4-memylphenyl)-142-(4-plperlclyl)ethyll-1H-imidazo[4.5-c]quln 

(14) 4-ch!oro-2-(4-methoxyphenyl)-1 -(2-(4-plperidyl)ethyl]-1 H-imlda2o[4.5-c]quinoline; 

(1 5) 4-chloro-2-(4-f luorophenyl)-1 -[2-(4-pip8rldyI)ethyl]-1 H-lmlda20[4,5-clq 

(1 6) 4-chloro-1 -[2 -{4i3lperidyI)ethyl]-2-(4-trif luoromethylphenyl)-1 H-imidazo[4,6-c]qulnollne; 

(1 7) 4-chloro-2-(2-furyl)-1 -(2-(4-pIperi(lyl)ethylh1 H-lmidazo[4.5-clqulnollne; 

(1 8) 4-chloro-1 -[2'{4-plp8ridyl)ethyll-2-(2-thl0nyl)-1 H-lmldazo[4.5-c]quinollne; 

(1 9) 4-chloro-2-(2-lmldazolyl)-1 -[2-(4-piperidyl)ethyll-1 H-lmldazo[4,5-clquinoline; 

(20) 4-chloro-1 -[2-{4-piperidyl)ethyl]-2-(2-thlazolyl)-1 H-lmidazo[4,5-c]qulnollne; 

(21) 4-chloro-2-(5-methyl-2-thlenyl)-1 -{2-(4-p(perldyl)ethyl]-1 H-lmldazo[4.5-clquino!lne; 

(22) 4-chloro-1 -t2-(4-piperidyl)ethyl]-2-{2-pyrrolyi)-1 H-imidazo[4,5-c]quinoline; 

(23) 4-methyl-2-phenyl-1 -[2 -(4-plperidyl)ethyl]-1 H-imida2oI4,5-clquinollne; 

(24) 2-(4-fluorophenyl)-4-methyl-1 -[2-(4-plperidyl)ethyl]-1 H-lmida20[4,5-clquInollne; 

(25) 4-methy!-1 -[2-(4-plperidyl)ethyll-2-(4-trifluoromethylphenyl)-1 H-lmida2ot4,6-c]quinollne; 

(26) 2-(2-f uryl)-4-methyl-1 -[2-(4-piperidyl)ethyl]-1 H-lmldazo[4,6-c]quinoline; 

(27) 4-methyl-1 -[2-(4-piperidyl)ethyll-2-(2-th!enyl)-1 H-lmldazo[4,5-c]qu!nollne; 

(28) 2-(2-imidazoIyl)-4-methyl-1 -[2-(4-piperidyl)ethyt]-1 H-imldazo[4,6-clquinollne; 

(29) 4-methyl-1 -(2-(4-pipeii<Jyl)ethyl]-2-(2-thla2olyl)-1 H-lmldazo(4,5-c]qujnolino; 

(30) 4-methyl-2-(3-methyl-2-thlenyl)-1 -[2-(4-piperidyl)ethy!I-1 H-lmlda20[4.5-c]qulnolIne: 

(31 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyll-1 H-imldazo[4,5-c]quinoline; 

(32) 4-methyl-1 -[2-(4-piperidyl)ethyll-2-(2-pyrrolyl)-1 H-Imldazo[4,5-clquInoline; 

(33) 4-methyl-2-(1 -methyl-2-pyrrolyl)-1 -{2-(4-plper1dyt)ethyl]-1 H-imldazo[4,5-clqu Incline; 

(34) 4-chloro-6,7,8,9-tetrahydro-2-phenyl-1 -[2-(4-plperidyl)ethyll-1 H-lmidazo[4,5-c]qulnolIne; 
(36)4K:hloro-67-dlhydro-2i)henyl-1-[2-(4i)iperidyl)ethyl]-lH-lmidazo[6Ad]cyclopen^^ 

(36) 4-chloro-2-phenyl-1 -[2-<4-plp0ridyl)ethyO-1 H-lmlda20[5,4-d]thleno-[3,2-b]pyrldlne; 

(37) 4-chIoro-2-phenyl-1 -[2-(3-plperidy!)ethyl]-1 H-lmldazo[4,5-c]qulnoIlne; 

(38) 4-chloro-1-[2-{2-morphollnyl)Gthyll-2-phenyM H-lmldazo[4,S-clquinoline; 

(39) 4-chIoro-2-phenyl-1 -[2-(1 -plpera2lnyl)ethyl]-1 H-lmlda20[4,5-clquInollne; 

(40) 4,6,7,8,9-pentachloro-2-ethoxyniethyM -[2-(4-thlomorphollnyl)ethyl]-1 H-lmldazo[4,S-clqulnollne; 

(41 ) 4-chloro-6,7,B,9-tetrahydro-2-hydroxymethyl-H2-(1 -plperazlnyl)elhylh1 H-lmidazo[5.4-d]cyclohepta|b]pyrid- 
Ine; and 

(42) 4-ch!oro-2-(3-methyl-2-thlenyl)-1 -l2-(4-plperidyl)8thyl]-1 H-lmIdazo[4.5-clqulnollne. 

[0025] The novel IH-imidazopyridlne derivatives represented by the aforementioned general fonnula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general fonnula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hel 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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wherein represents hydroxyl group or an alkyi group; represents chlorine atom or an alkyl group; R^' has the 
same meaning as that defined for R^ (except for hydroxy! group); and R^, m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general fomtula (iV) can be obtained by allowing the compound represented 
by the general fomiula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the Wke at a temperature ranging from 0*C to 200*C. 
[0028] In Step 2. the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (iV) to react with an appropriate chlorinating agent, for exampje, phosphorus oxychloride, thlonyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, In the presence or absence of a sohrent such as 
toluene at a temperature ranging from 0*C to 200'C. 

[0029] In Step 3, the compound of the general fomiula (VII) can be obtained by reacting the amine represented by 
the general fomiula (VI) with the compound of the general fomiula (V) in a solvent such as N.N-dimethylfomiamide 
and toluene in the presence or absence of a base such as triethylamlne and potassium carbonate at a temperature 
ranging from -10*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (Vill) can be obtained by reducing the nitro group in the 
compound of the general fomiula (VII) according to an appropriate reducing method, for example, catalytte reduction 
using a metal catalyst such as platinum, Raney nickel, and palladlunrVcarbon; reduction using nickel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] "Die reduction can be canied out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from O^^C to the reflux temperature of the solvent. 
[0032] In Step S, the compound of the general formula (tX) can be obtained by reacting the compound of the general 
fomiula (VitO with a compound represented by the following general fomiula (XI), (Xll) or (Xtll): 

R^'C(0R)3 (XI) 



R^'COX 



(Xll) 
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(R^'cOjgO (XIII) 

wherein R represents a lower alky! group; X represents a halogen atom; R^* has the same meaning as that defined for 
Ri (except for hydroxy! group), 

In the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonlc acid, In the presence or absence of a solvent such as N,N-dlmethylformamlde, tetrahydrofuran, ac- 
etonltrlle, xylene and toluene, at a temperature ranging from 0*C to 200*C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general fomiula (IX) can be obtained by 
reacting the compound of the general fonrnula (VIII) with a compound represented by the following general formula 
(XIV): 

R^'CHO (XIV) 

wherein R^' has the same meaning as that defined for R^ (except for hydn>xyl group), In the presence of2,3-dlchloro- 
5,6HJicyano-1 ,4-benzoqulnone In a solvent such as acetonltrlle, 1,4-dloxane and tetrahydrofuran at a temperature 
ranging from 0"C to the reflux temperature of the solvent. 

[0034] in Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 

R^'COOH (XV) 

wherein R^' has the same meaning as that defined for R^ (except for hydroxyl group), In the presence or absence of 
an acid catalyst such as hydrochloric add and sulfuric acid, In the presence or absence of a solvent such as N.N- 
dimethylformamlde and toluene, at a temperature ranging from O'C to 200»C. Moreover, when R^ represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
In Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CH2)m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3, with a protecting group such as alkanoyi groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thionyl chloride, phosgene, oxalyl chloride, phosphoms 
pantachloride or the lilce in the presence or absence of a solvent such as toluene at a temperature ranging from 0*^0 
to 200'C, and further deprotecting in a conventional manner, If desired, to obtain the compound of the general formula 
(iX) wherein R^ Is chiorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 




CXVD 



wherein R^, R^, m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate in a solvent such as 1,2-dichloroethane. 1,4-dloxane, 
tetrahydrofuran, N,N-dlmethylfonnamlde and toluene at a temperature ranging from 0*C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method off the compounds of the present invention, the compound of the general formula 
(XVII): 



8 



10 



20 



45 



EP1 104764A1 




(XVID 



wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R^, R^, m and ring A have 
the same meanings as those defined above, can be obtained by canying out suitable oxidation of the compound of 
the general fonnula (IX) which has an aryl group substituted with methylthio group as R^', after protecting, If desired, 
the nitrogen atom not bound to the (CHj)^ group, that Is adjacent to the saturated nitrogen-containing heterocyclic 
15 group represented by R3 with a protecting group such as all(anoyl groups In a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be canied out In various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m^hloroperbenzolc acid, sodium periodate, potassium periodate or the 
like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzoic acid, osmium tetraoxide, mthenium tetraoxide or the like, in a solvent such as tetrahy- 
drofuran, 1,4-dioxane, 1 ,2-dichloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from C'C to the reflux temperature of a soh/ent. 

[0039] In the forth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R2 Is hydroxyl group can be obtained by allowing a compound of the general formula (1) wherein R2 Is 
chlorine atom to react with water and an appropriate acid or base In a solvent at a temperature ranging from O'C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as f omilc 
acid, acetic acid, and trifluoroacetlc acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromic 
acid. Examples of the appropriate base Include, for example, hydroxides, carbonates and hydrogencarisonates of alkaii 

30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for exanrtpie, ateohols such as methanol, ethanol and n-propanol, N.N-dimethylforma- 
mide, 1 ,4-dloxane, tetrahydrofuran and the like, and water-containing solvents thereof. 
[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general fonnula 
(I) wherein Is fluorine atom, bromine atom or Iodine atom and R1 is Ri* can be obtained by allowing a compound 

35 whteh is obtained by reacting the compound of the general fonnula (1) wherein R2 Is chlorine atom and R^ is R^' or 
wherein R2 Is hydroxyl group and R1 Is R^' with trifiuoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium Iodide, sodium iodide, etc.) in an aprotto solvent such as dimethylsulfoxide, N, 
N-dimethytfonnamtele. and acetonltrfle in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

^ phosphonlum bromWe, hexadecyltributyiphosphonium brom We, and 1 e-crown-8 at a temperature ranging from ©•C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I), wherein R^ is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that Is not bound to 
the adjacent (CHJ^ group Is deprotected, can be obtained by subjecting the compound of the general fonnula (I), 
wherein R^ Is a saturated nitrogen-containing heterocyclic group having a protecting group such as aikanoyi groups, 
aikoxycarisonyi groups, benzyl group and trifluoromethyl group on the nitrogen atom whteh is not bound to the adjacent 
iP^)n Sroup, to deprotectlon with an acid or alkaH, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkaii can be earned out with an appropriate acid or base in the presence 
M or absence of a cation scavenger such as anisole and thloanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride. 1 ,2-dlchioroethane, 1 ,4-dloxane, methanol, ethanol, n-propanol, N.N- 
dimethylfonnamlde, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the add used Include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolk: solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromic acid, trifluoroacetlc acid, methanesuifonic acid, p-toluenesulfonic add, formic acid, 
» acette acid and the like. Examples of the base Include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and caldum and the 
like. The reaction can be canied out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent in water, an alcohol such' as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to200kg/cm2. 

5 [0044] In the seventh synthetic method of the compounds of the present Invention, the compound of th general 
formula (I) wherein is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R^ is chlorine atom with a phenol derivative which may be substituted In the presence of 
a base such as sodium hydroxide and potassium hydroxide in the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene at a temperature ranging from O'C to 200'C. 

10 [0045] In the eighth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R2 Is amino group can be obtained by subjecting the compound of the general fomiula (I) wherein R2 is 
phenoxy group which may be substituted, that is obtained by tiie seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N,IM-dlmethylfonmamide and toluene at a temper- 
ature ranging from 0"C to 200°C. 

15 [0046] In the ninth synttietic method of the compounds of ttie present invention, the compound of the general formula 
(t) wherein R^ is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general fonnula (I) wherein is chlorine atom to reaction togetiier 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as trietiiylamine, potassium carbonate and sodium hydride In the presence 

so or absence of a solvent such as water, alcohols including metiianol, ethanol and n-propanol, methylene chloride, 
1,2-dIchlroethane, N.N-dlmethyifonnamlde, 1,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0«C to 200*C under nomial pressure or a pressurized condition. 

[0047] In tiie tenth synthetic method of the compounds of tiie present Invention, the compound of the general fonmula 
(I) wherein R2 is amino group can be obtained by subjecting the compound of tiie general fomiula (1) wherein R* Is 
ss benzylamino group, dlbenzylamlno group, or p-methoxybenzylamlno group, which is obtained In the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
fonmula (I) wherein R2 Is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metai catalyst such as palladium/carbon and Peariman's 
reagent In a solvent such as alcohols Including methanol and ethanol, and water, as well as a mixed soh/ent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent In the presence or absence of 
an add such as hydrochloric add, acetk: add and formic add, ammonium fonmate, cyclohexene, and cydohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm^, j^e deprotection using an add can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetlc acid and trifluoromettianesulfonic acid in a solvent such 
as alcohols including metiianol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dloxane, tetrahydrofuran, 

35 toluene, and N,N-dlmethytfonmamide In the presence or absence of a cation scavenger such as anisole and tiiloanlsole 
at a temperature ranging from 0*C to the reflux temperature of a soh^ent 

[0049] In the eleventh synthette method of tiie compounds of the present invention, the compound of the general 
fonnula (I) wherein R^ Is a saturated nitrogen-containing heterocydlc group which is substituted with oxo group can 
be obtained by reacting tiie compound of tiie general formula (I) wherein R^ is a saturated nitrogen-containing hete- 

40 rocycllc group which is substituted with ettiylenedioxy group, with an acid such as hydrochloric acid, an etiiyl acetate 
solution of hydrogen chloride, an ethanollc solution of hydrogen chloride, sulfuric add, hydrobromic acid, trifluoroacette 
acid, p-toluenesutfonic acid, fonmic add and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dloxane, tetrahydrofuran, methanol, etiianol, n-propanol and N,N-dlmetiiylfonnamlde, or a 
water-containing solvent thereof at a temperature ranging from O'C to 200*C. 

45 [0050] In the twelftti synthetic method of the compounds of the present invention, tiie compound of the general 
fonnula (I) wherein R3 Is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimino 
group or an alkoxylmino group can be obtained by reacting the compound of the general fonnula (I) wherein R^ Is a 
saturated nitrogen-containing heterocyclk: group which is substituted with oxo group, that Is obtained by the eleventii 
synthetic method, with a compound represented by the following general fonnula (XVlli): 

50 

R^-O-NH^ (XVIII) 

wherein R^ represents hydrogen atom or an alkyi group, 
ss In tiie presence or absence of a base such as triethylamine, dilsopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols Including methanol, etiianol 
and n-propanol, N,N-dimetiiylfonnamide, 1 ,4-dloxane, tetrahydrofuran, and toluene at a temperature ranging from O'C 
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to the reflux temperature of a solvent. 

[00511 In the thirteenth synthetic nriethod of the compounds of the present Invention, the compound of the general 
formula (I) wherein Is hydrogen atom can be obtained by subjecting the compound of the general fomiuta (I) wherein 
r2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
5 or absence of an add such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under nonnai pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein Is a saturated nitrogen-containing heterocyclic group having an appropriate substltuent on the 

10 nitrogen atom which is not bound to the adjacent (CH2)„, group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (1) wherein is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH2)m group. 
[0053] The reaction can be canied out In the presence or absence of a solvent such as N.N-dlmethylfomiamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, eth- 

is anol. n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from O^'C to 200''C. 

[0054] Examples of the appropriate reagent include, for example, alkyi halldes, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydryi chloride, a mixture of fomfiic acid and fonnalin, acetyl chloride, acetic anhydride, trifluoroacetic anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, dl-tert-butyl dlcarbonate, sodium cyanate, alky! 
20 isocyanates, sodium thiocyanate. allcyl isothlocyanates, 1IH-pyrazoie-1-carboxamidine, methanesulfonyl chloride, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, aikylurethanes. thiourethanes, aikyith- 
iourethanes and the like. 

[0055] in the fifteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (t), wherein R^ Is a saturated nitrogen-containing heterocyclic group substituted with an atkoxycarbonyl group 

25 or benzyioxycarbonyi group on the nitrogen atom which is not bound to the adjacent (CH2)ni group, can be obtained 
by reacting the compound of the general formula (I) wherein R^ Is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyI group or benzyl group on the nitrogen atom which Is not bound to the adjacent (CH2)n, group 
with an alkyI chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethyiamine and potassium carbonate at a tem- 

30 perature ranging from O'C to 20G'C. 

[0056] Some of the compounds represented by the general formulas (ill) to (Vilt) whteh are starting materials or 
synthette intennediates in the preparations of the compounds of the present Invention are known connpounds, whteh 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 1 8, p. 726 (1 975); Vol. 33, p. 1 860 (1 890); and Vol. 
40. p. 1779 (1997); international Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

3s and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described In reference examples. 

[0057] The medicaments which comprise as an active ingredlentthe novel 1 H-lmldazopyridine derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral propa- 

40 rations in the forms of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dennal preparations, 
inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutically acceptable additives. For example, in the oral preparations and suppositories, 
phamiaceutical Ingredients may be used such as exclplents such as lactose, 0-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethylcellulose and carboxymethylcelluiose catelum; binders such as hydrbx- 

« ypropylcellulose, hydroxypropylmethyteellulose. and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropytmethylcetlulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solublilzers or solubilizing aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physlologicai saline, and propylene glycol; pH modifiers such as inorganic or organic 

so acids or bases; Isotonidties such assodium chloride, glucose, arid glycerin; stabilizers and the like; and In eye ointments 
and denrtal preparations, pharmaceutk:al Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present invention to a patient under therapeutk: treatment Is generally from 
about 0.1 to 1 ,000 mg In oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
S5 Whteh may depend on the symptoms of the patient The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, it Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples. However, 
the scope of the present invention is not limited to these examples. 
5 [0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac. acetyl; Ms, methanesulfonyl; Ts, p-toluenesuifonyl; iVIe, methyl; Et» ethyl; n-Bu, n-butyl. 

Reference example 1 

to Ethyl N*triphenylmethyf-4-piper1dlnecart)oxylate 

[0061] To a solution of 76.5 g of ethyl Isonlpecotate and 81 .5 ml of triethylamlne In 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwlse at room temperature, and the mixture 
was stin'ed for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
IS was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with dlisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystallization from ethanot gave colorless prisms having 
the melting point of from 147.5 to 148.5**C. 



20 


Elemental analysis for C27M29NO2 




Calculated % 


C. 81.17; 


H, 7.32; 


N. 3.51 




Found % 


C, 81.19; 


H.7.22; 


N. 3.44 



23 Reference example 2 



N-Triphenylmethyl-4-plperidlnemethanol 

[0062] To a suspension of 1 0.6 g of lithium aluminium hydride in 300 mi of dried tetrahydrofuran, a solution of 112 g 
30 of ethyl N-triphenylmethyl-4-plperidine-carboxylate in 400 ml of dried tetrahydrofuran was added dropwise under Ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a coioriess solid. 
The coioriess solid was washed with methanol to give 84.2 g of coioriess crystals. Recrystallization from methanol 
33 gave coioriess crystals having the melting point of from 92 to 995**C. 





Elemental analysis for C25iH27NO 




Calculated % 


C, 83.99; 


H. 7.61; 


N, 3.92 


40 


Found % 


C, 83.79; 


H, 7.74; 


N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 
Reference example 3 

45 

N-TriphenyImethyi-4-piperidIneethanol 
[0064] 

so Appearance: coioriess liquid 

HMB spectmm 6 (CDCl3)ppm: 1.26(1H,brB). 1 .36{2H,brs), 1.45.1.58(4H.m), 1.87(2H.d, J=12Hz). 3.05(2H.brs), 
3.74(2H.l.J=6Hz), 7.14{3H,t.J=7.5Hz), 7.24{6H,t.J=7.5Hz). 7.48(6H.brs) 
IR spectrum v {!iq.)cm-^: 3416 
Mass spectrum m/z: 371 (M*^) 

55 
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Reference example 4 

(N-Triphenylmethyl-4-piperidyl)niethyl methanesulfonate 

5 [0065] To a solution of 84.0 g of N-triphenylmethyl-4-plpef1dinemethanol and 36.2 ml of trlethylanfilne In 420 ml of 
dried tetrahydrofuran, 1 8.3 ml of methanesulf onyl chloride was added dropwise under Ice-cooling, and the mixture was 
stirred at room temperature for 5.5 hours. The reaction mixture was added with water and extracted with diethyl ether. 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of Isopropanot and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90.4 g of colorless crystals, necrystallizatlon from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting, point of from 1 29.5 to 1 34'C. 





Elemental analysis for C26H29NO3S 


15 


Calculated % 


C, 71.69; 


H, 6.71; 


N, 3.22 




Found % 


C. 71.68; 


H. 8.47; 


N. 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Triphenylmethyl-4-piperidyl)ethyl methanesulfonate 
[0067] 

25 

Appearance: coloriess crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114*C 



Elemental analysis forCjjHg^NOsS 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H. 6.95; 
H.7,12; 


N,3.12 
N. 3.14 



^ Reference example 6 

4-Azidomethyl-N-triphenylmethylplperidine 

[0068] A suspension of 60.0 g of (N-trlpheny!methyl-4-pIperidyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
in 300 ml of dried N,N-dlmethyl-formamlde was stirred at 70«C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of coloriess crystals. 
Rec^stalllzatlon from a mixture of methanol and diethyl ether gave coloriese crystals having the melting point of from 
^ 103.5 to 105.5*C. 





Elemental analysis for C25H2QN4 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


so 


Found % 


C, 78,45; 


H, 6.74; 


N. 14.82 



Reference example 7 



tert-Butyl 2-(2-azldoethyl)-1 -ptperidinecarboxylate 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1 -pipertdine-carboxylate and 31 ,3 ml of triethylamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N.N-dlmethylfomnamide were added to the resulting crystals, and the mixture was stirred 
at 70'C for 4 hours. After the reaction , an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43.2 g of a yellow liquid. 

mn spectrum 6 {DiVjSO-dgjppm: 1.20-1. 32(1 H,m).1.40(9H,s),1. 48-1 .58{5H,m),1. 60-1 .68(1 H,m),1 .88-1 .96(1 H, 
m),2.71 -2.78(1 H,m).3.28(2H.t,J=6.5Hz),3.80-3.86(1 H.m),4,1 9-4.25(1 H.m) 
to IR spectrum v (liq.]cm'i: 2104,1692 

Reference example 8 

4-0x0-1 -piperldlneacetonitrile 

15 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonitrile and 
67.0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 10 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptana to give 15.7 g of pale brown 
crystals. 

NMR spectrum 5 {CDCl3)ppm: 2.53(4H,t,J=6Hz),2.91 (4H,t,J=:6Hz),3.e6(2H,s) 
IR spectrum v (KBr)cm-^: 2232,1714 
25 Mass spectrum m/z: 1 38(M+) 

[0071 ] In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 

Reference example 9 

30 

4-(tert-Butoxycarbonytamlno)-1-piperldineacetonitr1le 
[0072] 

35 Appearance: coloriess needles 

Recrystaliization solvent: methanol 
mp: 147-148'C 



40 


Elemental analysis for C^2^i^^2 




Calculated % 


C, 60.23; 


H. 8.84; 


N, 17.58 




Found % 


C. 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 



N-Trfphenyimethyl-4-plperldIneacetonitrile 

[0073] A suspension of 90.4 g of {N-tripheny!methyl-4-piperidyl)methyI methanesulfonate, 3.50 g of potassium Iodide 
and 20.3 g of sodium cyanide In 400 mi of dried dimethylsu If oxide was stin-ed at 90'C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
taliization from a mixture of methylene chloride and methanol gave coloriess crystals having the melting point of from 
138to139'C. 

55 
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Elemental analysis forC26H26N2 


Calculated % 
Found % 


C, 85.21; 
C. 86.35; 


H,7.16; 
H, 7.26; 


N. 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained. 



Reference 
example 




Physical properbes 
(Recrystailization solveirt) 


11 




colorless crystals (MeOlf£t|0) 

mp,158.5-160.5t 

Elemental analysis for O^fHt^tk 
Calcd. %: C. 85J22; H, 7,42; N. 7.36 
round »: c, ooJZi; H, 7,52; N, 7.34 


12 




colorless prisms (isoH'TzO-n-Heptane) 
mp,48-49*t 

Elomental analysis for O^Jkig^iO^ 
Calod. %: C. 64^6; H. 8.99; N, 12.49 
Found S: C. 64i)1: H. 9.24; N. 12.35 


13 




coloriess crystals (iso-Pr^O) 
n^>,89-90'C 

Elomantal analysis for C||H|,NtOa 
Calcd. %i C. 58.39; H, 8.02; 12^8 
Found %: C. 58.31; H, 8:01; N, 12.37 



Reference example 14 
NTrlphenylmethyl^-plperidineacetic add 

[0075] A suspension of 21 .2 g of N4rlphenylmethyMi5lperldineacelonllriIe, 127 ml of 10% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.8 g of colorless 
crystals. Recrystailization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elenfiental analysis for C2qM27N02 


Calculated % 
Found % 


C. 81.01; 
C, 80.85; 


H,7.06; 
H. 7.17; 


N. 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-trlphenylmethyt-4-p!pericllneacetate 

5 [0076] A suspension of 23.6 g of N-trtphenylmethyl-4-plperidineacetlc add, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide in 230 ml of dried N.N-dimethylfomriamide was stln-ed at 90*C for 5 hours. After cooiing. the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166*C. 



Elemental analysis for C2aH3iN02 


Calculated % 
Found % 


C, 81.32; 
C. 81.08; 


H. 7.56; 
H, 7.69; 


N, 3.39 
N. 3.43 



15 

Reference example 1 6 
4,4-Ethylenedioxy-1-piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo-1 -piperldineacetonltrile. 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulf onic acid In 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus. After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to gh^o 12.8 g 

25 of a coloriess liquid. 

NMR spectrum 6 (CDCyppm : 1 .78(4H.t.J=6Hz),2.69(4H.t,J=6Hz),3.52(2H.s). 3.96(4 H.s) 
IR spectrum v {liq.)cm-^: 2230,1094 
Mass spectrum m/z: 182(^4-^) 

30 

Reference example 17 
4-Amlnomethyl-N-trfphenylmethylplperidlne 

35 [0078] To a suspension of 4.70 g of lithium aluminium hydride in 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylpipertdlne in 250 ml of dried tetrahydrofuran was added dropwise under Ice-cooi- 
Ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An Insoluble matter in the 
mbcture was filtered off. and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NIWIR spectnjm 5 (CDCIajppm: 1.14(1H,brs),1.36(2H.brs),1.48(2H,qd,J=5.2.5H2).1.68 {2H,d,J=11.5Hz),2.59{2H, 
d,J=6Hz).3.10(2H.br8).7.14(3H,t.J=7,5Hz),7.25(6H.t.J=7.5H2 ),7.47(6H,brs) 
IR spectrum v (liq.)cm-i: 3056,3028 
45 High resolution mass spectaim: Analysis for C2SH28N2 

Calculated m/z: 356.2252 
Found nVz: 356.2250 

50 Reference example 16 

4-(2-Aminoethyl)-N-triphenytmethylpiperidlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated sulfuric acid in 1 00 ml of dried tetrahydrofuran was added dropwise under ice-cool!ng, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyl-4-plperidineacetonitri!e in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-coolIng. An Insoluble matter in the mixture was filtered off, and th filtrate was concen- 
trated. The resulting residue was added with water and extracted with ethyl acetate. The extract was washed wtth 
saturated brine, and dried, and the solvent was evaporated to give 71 .4 g of a colorless liquid. 

NMR spectrum 6 (CDCIajppm: 1.18(1 H,brs),1.35(2H.brs).1.40(2H.q,J=7.5Hz).1. 48(2 H.qd.J=11.5,3H2).1.83(2H. 
d,J=11.5Hz).2.67(2H.t.J=7.5Hz).3.05(2H,brs)7.14(3H,t,J=7.5Hz)7.24(6H.tJ=7.5Hz).7.47(6H,brs) 

IR spectnjm v (liq.)cm-i: 3060,3032 

High resolution mass spectrum: Analysis for CgsHsoNa 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-(3-AminopropyO-N-triphcnylmethylpiperidlne 
[0081] 

Appearance: colorless liquid 

NMR spectrum S {DMSO-de)ppm: 0.95-1 .05(1 H.m),1 .1 9-1 .35(6H.m),1 .41 ( 2H,q.J=11 .5Hz).1 .62(2H.d. J=11 .5Hz). 
2.47(2H,t,J=6.5Hz),2.93(2H.d,J=11.5 Hz).7.15(3H,t,J=:7.5H2),728(6HW=7.5Hz),7.3B(6H,d.J=7.5Hz) 
IR spectrum v (iiq.)cm-^: 2972,2920 

Reference example 20 

tert-Butyl 2-(2-amlnoethyl)-1 -piperidinecariooxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azldoethyl)-1 -piperidlnecarboxylate and 2,1 5 g of 5% palladium on 
carbon in 21 5 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off. and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 5 (DMSO- 
dfilppm: 1 .20-1 .30(1 H,m).1 .38(9H.s),1 .45-1 .58(4H,m).1 .72-1 .82(1 H,m),2.34-2.47(2H.m).2.65-2.76(1 H,m),3.1 8{2H.t, 
J=6Hz),3.78^.85(1 H.m),4.1 3-4. 20(1 H,m) 
IR spectrum v (Ilq.)cm-l: 2978.2938.1692 

Reference example 21 

1-(2-Amlnoethyt)-4,4-ethylenedloxyplperidlne 

[0083] A suspension of 1 2.7 g of 4,4-ethyienedioxy-1 -piperidineacetonltrlle, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanolic solution of ammonia was catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the fUtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography (eluting solvent: ethyl acetate ->ethyl acetate - methanol (10:1)] to give 10.1 g of 
a coloriess liquid. 

NMR spectrum S (DMSO-dgjppm : 1.58(4H.t.J=6H2),2.37(2H.tJ=8.5Hz).2.42(4H,t,J= 6Hz).2.67(2H.t.J=6.5H2),3.84 
(4H.S) 

IR spectmm v (iiq.)cm-l: 2958,2884,1094 

[0084] In accordance with the method of Reference example 21 . the compounds of Reference examples 22 through 
25 were obtained. 
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R ferenoe 
example 




Physi al propertias 


22 




cotofiess Uauiil 

IWV HlftMV 

NMR spectrum 5 (DMS0-d,)ppm:1 .02-1.12(1 H^),1 
, 1 e-1.50(14H^).1 53-1J0(t HM 1 .7<H1 .77(1 H jn)^. 
56(2H,t,J=7JH2).2.75-2-83(1H,m).3.65-3.78(2H.m) 
IR spectrum x^Olq.) em"* .2980 ^936.1 692 


23 




hlitivh wv^ikffi liniiiW 
Diuiaii KTccn iitfUia 

NMR spectrum 8 (DMS0-d|)ppm:1 .40(9H.s).1 .55-2. 

00(2H.m)^50-2-65(t H.m);2.75-2.90(1 H,m)^.90-3-5 

0(4H^}.3.60-3.90(3H^) 

[R spectrum I^QiqJ cm~*:1700 


24 




dark green liquiii 

NMR spectrum 5 (CDa,)ppm:1.15(2HJbrsXl.45(9H. 
s).1 .8S-2.00(2H,mUiM>-2 JU)(2lim)^30-2.5Q<2H.m} 
J2.S0-2.95(4limX3.40-3.e0(2H,m).4.46(1HJirs) 
IR spectrum y(llq.) cffl'^:3332.1692 


25 




colorless liquid 

NMR spectrum 8 (DMSO-d,)ppm:1 .39(9H^).1 .58-1 . 

66(1 H.mXl .68-1 .90(5H^)^.47(2HX«^7^Hz).3.1 3-3 

.22(2H,m)^.68-3J6(1 H.m) 

KR spectrum If Qiq J cm~*:2972;!876.1696 

Specific rotation 

laV : -«4J" dssQA. OIISO) 



Reference example 26 
5,7-Dichloro-6-nltrothleno(3,2-b]pyridIne 

[0085] A mixture of 24.8 g of 4,5-dihydro-7-hydrDxy-8-nltrothleno[3,2-b]pyridine-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at eo'^C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (1 0:1 ), and then ttie solution was poured into water. An Insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and metiianoi (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate • n-hexane (1 :3) as an eluting solvent to give 10.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97*0. 

NMR spectrum 6 (CDCl3)ppm: 7.61(1H,d,J=5.5Hz).B.07(1H,d,J=5.5H2) 

IR spectrum v {KBr)cm-'': 1540,1368 

Mass spectrum nVz : 248 ,250,252 {M+.9:6:1) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 tiirough 
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32 were obtained. 



Raferonoa 
axampla 




Physical propaitias 
(RacrystalGzaton solvonO 


27 






1 


pata brown oryBtals 

NMR spaetnim 6 (COO(,)ppm:7.87(1H.dd,J=:9,2. 
5Hz).8X)6(lH.d.«^9Hz}.8J24(1.H.il,«^2^Hz) 


28 




'Si 


^1 


brown crystals 

NMR spectrum d(OMSO-d«)ppm!2.62(3H.s).7.7 
8(1H.dd.J=9i2HzX7^S(1H.d.J=2H2}.8^5(1H.d.J:: 
9Hz} 


29 


MaO^ 


X 




pais brown crystals 

NMR apaetnimtf(CDCUppiii.<01(3H^),7.42(1H 
.d.J=2.5Hz}.7.55(1H4d.a=«;L5Hz).7J9(1»U,Js9 
Hz) 


30 


0 




r 

Si 


yallow crystals Oscr-PrOH) 
mp.182-1B3*t: 

Bamentad analysia for C^KiCliNaOs 
Caled. S: C, 39J7; H, U4; N. 1712 
Found C. 39.37; a 1112; N. 17J5 


31 


a 






pals brown platos (rr-Hoxana) 
nip,64Hi4.5lS 

Bamental analysta fSsr C^Cljtifii 
Oaied. V: 0. 43.75; H. 319: li 11^ 
Faund S: C. 43.77; a 3il2: N. 11.44 


32 


o6c 


pale yoQow platas OHfaxiiia) 
mp,94.5-95J5X 

Qamantai analysia for CaH«C),N,Ox 
Calod. X: a 41.23: H, 2J59; N, 12JQ2 
Fowid 1- C. 41.12: H. 2.94; N. 12.01 



Reference example 33 

2-Chloro-3-nitro-4-[2-(N-trlphenylmethyl-4-piperldyl)ethylamino]qulnollne 

[0087] To a solution of 22.6 g of 2.4-dichlorO'3-nitroquinollne and 13.0 ml of triethylamine in 60 ml of N,N-dimethyl- 
fomiamide, a solution of 23.0 g of 4-(2-amlnoethyl)-N-triphenylmethylpiperidine In 40 ml of N.N-dlmethylfomiamlde 
was added dropwlse with stimng under Ice-coollng. The mixture was stin'ed at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallizatlon from a mixture of 
N.N-dImethylformamide and ethyl acetate gav yellow crystals having the melting point of from 223.5 to 231 ''C (de- 
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composition). 



Elemental analysis for C35H33CIN402 


Calculated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 5.76; 
H, 5.80; 


N, 9.71 
N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 



10 



13 




20 



25 



30 



35 



40 



45 



50 



55 
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Reference 
exeinple 


B 




m 


Physical prepartia 
(Reorystalllzation solvent) 


34 


CI 




2 


yellow cry8ta]8(CHiCI,-iso-PrjO) 
mp.l 96.5-1 99.5% (decomposition) 
Elemental analysis for C33H3SCI2N4O2 
CalcdJk C. 68.74; H, 5.27; N, 9.16 
Found 1-C. 68.47: H. 5.31: N. 9.18 


35 


H 




1 


yaUow crystals(MaOlf-THF) 
mp j&14^225% (docomposition) 
Elemental analysis for Cs^HndNiOj 
Calcd.S: C. 72.52; H, 5.55; N, 9.95 
Found S.*C, 72.54; H. 5.82; N. 8^2 


38 


H 




3 


yallow arystal8(lyiaOHn8o-Pr,0) 
rap,1 76.5-1 83% (daoomposition) 
Elemental sndysis for C,|H»CIN402 
CaledJk C, 73.14; H, 5J7; fi 9.48 
Found %: G, 73.33; H, 8.04; N, 9.36 


37 


H 


XX 


2 


yallow oryfltala(MaOH) 
mp,1284S-1295% 

Bemantal wiaiysis for C»Htf CINA 
CahdX C. 65.01; H. 5.93; N. 13.19 
Found X: C, 64JKI; H, 8.03; N, 13u!7 


38 


H 




0 


yellow eryatalsCAoOEO 
inp,1 99-202% (deeomposttion) 
Elemental analysia for CnHBClN404 
Calcd5: G. 56.09: H. 5.70; N. 13.77 
FoundX: C, 58D4; H, 5.69; N. 13.77 
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R ference 
oxampla 


B 


W 


Physical properties 
(RdcrystaJlization solvent) 


39 


a 


CH 


yellow crystals(MaOH) 
mp,189,5-190.5"C 

Elemental analysis for C^i^OljH^O^ 
Calcd.%: 0. 53.74; H, 5^8; N, 1 1^4 
Fbund%: C. 53.61; H. 5.55; N, 11.67 


40 


M0 


CH 


yellowish orange crystals (MeOH) 
nip.185-186'te 

Elemental analyala for C2zH2tCIN404 
Calcd.%: C. 58.88; H. 6^1; N. 12.48 

Found%: C. 58.72; a 8.60; N. 12.39 


41 


MoO 


CH 


yellowish oransa crystals (MaOH) 
mp.183^184^ 

Eiementat analysis for CsxHeiCIH^Os 
CalcdJk C. 56J3: H, 929; N, 12il5 
FoundX: C. 56.90; 6^4; N, UJOS 


42 


H 


N 


yellow crystals(AcO£t-E^O) 
mp.1575-161* 

Elemental analysts for PiBHxtCIN804 
CalcdJK: C. 55.11; H, 8i)1; N. 16.07 
FoundX: C. 55.18; H, 6.10; N, 15.86 
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RefBrenca 
exampl 






PhysicaJ proparti s 
(RaoryotaiiizaDon solvent/ 


43 


CI 




yailow crystals(Ac0Et-i8O-Prz0) 
mp,133-t34% 

Elemental analysia for CtiHfiClHJO^ 
Cated.X: C, H, 6^6; M, 12.88 

FoundX: C, 57.99; H, 8.34; N. 


44 


Me 




yellow oryatafsCEtOH) 
mp,138-1d8.5% 

Elemental analysis for C^Hn^Oi 
CalcdJI: 63.75; H. 7^; 13.52 
FoumO: C, 63J0; 7.49; N. 13.44 


45 


CI 


Boe 


yadow noedlaa (AeOEt-n-Kaptane) 
mp.148.5-149t 

Elemental analysis fbr (>2]HnCIN404 
Ca]cd.X: C, 57.99; H. 6J26; N. 12.88 
Foundl C, 58.04: H, 6^7: N, 12.87 


4fl 


a 




yoHow orystalsCsir-PrsO) 
mp.121-122J5% 

Bamantal analysis fbr CtiHiTCIN404 
Caledl: C, 57.99; 6.26; N, 12.88 
rouna%: C 98.04; Ht 0^^; N, i2.oZ 


47 


CI 




yallow priams (MeOHHso-PrtO) 
mp,1S5-157% 

eemental analysis Ibr C»HnClNe04 
OalcdJfc C. 55,1 1: H. 6j01; H, 16.07 
Foundl- C, 54J2: H. 5.89; N. 16.00 
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Refarence 
example 






Physical properties 
(Recrystallfzation solvent) 


48 


CI 




yell w crystals IMeUrt/ 
mp.l78,5-177^\; 

Elemental analysis for CaBH23CIN40, 
Calcd.%: C. 54.98; H. 5.77; N. 12.82 
FouncO: C. 54.85; H. 5.76; N. 12.86 


49 


CI 




yellow needles CAeOEt-nso-PfaOJ 
mp.lSO-ISO^t^ 

Elemental analysis for Gt,HB|ClN904 
CalcdJ: C. 56.08; 6:27; N, 15.57 
Found%: 0. 55.92; K 6.19; H, 15.59 


50 


Me 




yellow crystals (AoOEt) 
mp.151-151.5*^; 

Bemental analysis for C^KiiN^04 
CalcdJt: & 61.52; H. 727; H. 16.31 
Fbund%: C. 61^3; 7.14; N, 18.29 


51 


01 




yelloiw fine needles (AcOEt-iso-PrzO) 

mp, 1 1 9.3 1 All w 

Elemental analysis for C|,H2|CIN404 • 
1/4H,0 

Ga)cd.%: 0, 54.41; H, 5.45; N. 14.10 
Found%: C, 54.80; H. 5.45; M, 14.18 
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Rafsrenco 
oxampks 




m 


Physical propeities 

f P_l_,, iTL J ■ t nllln utt mm « UmmA^ 


52 


"XX 


2 


yellow prisms CAoOEt-n-Heptane) 
mp,121-123% 

ElomentaJ analysis for CicHisCINiO) 
Caledl* C. 54.78; H. 5.46; N. 15.97 

Found%: C, 54.70; H, 5.51; N, 15J3 


53 




Z 


yellow crystals (MeOH) 
mp,123-124% 

Eleimntal analysis for CigHnCIH^O, 
Calcd.%: C. 53^0; H, 5J)9: N. 16.64 
FoundX: G. 53.44; H, 4.94; N. 16.60 


54 




3 


yollonrish brown crystals (MeOH) 
mp,f63-164*C 

Bomental analysis for CtiHuCIN^Oi 
Caicd.X: C. 54.78; 5.46; N, 15J)7 
FcundX: C. 54J9; K 5.36; N. 15J5 


55 




2 


yellowish brown crystals (MeOH) 
mp.t45-146t 

Bemantal analysis for CitHigCll^Os 
Calcdl: C, 57.40; H, 5.72; N, 16.73 
roundx C, 57x3; H. S.75; N, 1B./4 


56 




2 


yaBow efystals Qse-Pr/O 
nip.f02J-103'X: 

Qamantal analysis for CisH,7CIN40a 
CalciU: C. 56.16: H. 5^4; N. 17.47 
Founds: C, S6.14: H, S.37: N. 17.41 
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Refereac 
sxample 




Physical properties 
(Recrystallizatlon solvent) 


57 


r\ 


yen w prisms (iso-PriO-n-Heptane) 
flip,96'~98% 

Qemental analysis for C2oHtsCtN404 
CaJedik C, 57.07; H, 5.99; N. 13.31 
Fouiuft: C. 57J04; H, 5.92; N. 13.26 

Specific rotaftien 

[a!*": -97.3* <c»0.1.DMSO) 


58 


oic 


pale yellow crystals QileOH) 
mp.l 35-135.5% 

□emental analysis for CxtHs,CIN404 
CalcdLX: 0. 57.48; a 7.12: N. 12.76 
Founds: G. 57.33; H, 7.15; N. 12.74 


59 




red liquid 

NMR speotrumtf (DMSO-d«)ppin:0.98(2H.q.J 
=1 2.5Hz),1 iiO-1 .30(1 H,mX1 .41 (9H,s).1 59(2H, 
d.J=12,5Ha:);!.04(2H,quin.J=8Hr)JL60-2.72{4 
lini)^.78(2H.t,J=8Hr)^.93(2H,t.J=8Hr).3^1(2 
H.q.J=8.5Hd.3.89(2H.d.J=12JiHz),8JI2(1HXJ 
=«-5Hz) 

IR spectrum tfOiqJ cm**:1 688. 1526.1 366 


60 




oranco oryscais uso^^rwni 
mp.f48^150% 

Bementai analyste far CuHhCIN40«S 
ColodX- C. 51.75: H. 5.71; N. 12.71 
FoundX: C. 51.64: H. 5.80; N. 12.69 



Reference example 61 

3-Amlno-2-«hloro-4-(2-(N-tiphenylmethyl-4i)lperidyl}6thytamlno]quinolln 

[0089] To a solution of 6.56g of nickel chloride hexahydrata and 22.3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydride was added portlonwise under Ice-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nitro-4-{2-(N-triphenylmethyM-plperldyl)ethylamlnoIqulnollne In 300 ml of tetrahydrofuran was added to the mixture. 
Successively, 8.36 g of sodium borohydride divided In four portions was added portlonwise, and the mixture was stlred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an Insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of etiiyl acetat and dllsopropyl eth r. and the solid was washed 
successively with isopropanoi and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 12rc. 



5 \ 


Elemental analysis for C35H3SCIN4 




Calculated % 


C, 76.83; 


H, 6.45; 


N, 10.24 




Found % 


C, 76.74; 


H, 6.54; 


N, 10,17 



10 [0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



15 
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Reference 
example 


B 




m 


Physical properties 
(Recrystairizatt n sofvenO 


62 


CI 




2 


cdorfess crystaJa (EtOH) 
mp,197-198-5"C 

aomental analysis for C35H14CI2N4 
CaicdJk C. 72.28; H. 5.89; N. 9.63 
FoundX: 0, 72.45; H. 8.17; 9.34 


63 


H 




1 


brown liquiil 

NMR 8peetnjmA(DMSO-ds)ppin:1.2a-1.4S(3Hjn).1 

.49(2H.q.J=t1^Hz),1.72(2H.d.J=11-5Hz)^,18(2HXJ 

=7H2).4,89(2H.s)^.09(tHAJ=7HzX7.14(3H.t,J=7j5H 

z) J^7{6HXJ=75Hz).7.35-7,45(8H.m).7.66(1 Hd,J=8 

Hz).7.99(1H.d^Hz) 

IR speotnim vOlqJ om'^:3356,3056 


64 


H 




3 


colorless crystals Qsor-Pr^O). 
mp,149-158% 

Qemental analysia for CuHnCINi 
GalcdJ: 77115; H. 6.65; N. 9.98 
Founds: C. 76.93; H. 6.81; M, 9.97 


66 


H 




2 


brown lii|uid 

NMR speotnim d (ODCIJppm:1.20-1 .50(3H.in}.1.60( 
2Ha.J=7.5Hx).1.66(2H.d.J=11H2),1.94(2H,t^11Hz). 
2.88(2H^.^1 tHt)^ JJ7<2H,q,J=7.5H2).3-49<2H^),3.7 
9(1HAJ=:7-5Hz),4i}6C2H4»rs).7.20-7.35(5H^),7.45(l 
HMJ=8.1-5H2).7.49(1H.td.J=8.1.5Hz),7J4(lH.dd.J= 
8.1 .5Hz)7.89(1 H4d.J=8,1 JHz) 
IR spectnim S'OiqJ om'^^SSO 
Mass spectrum ni/z:394^MQir^:1) 
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Rsfbnsnctf 


B 


W 


m 


PhysieaJ propertios 

(Racrystallization solvent) 


6B 


H 


CH 


0 


oolorlofis orystals (AoOEHso^PrsO) 
mp,167-187.fft 

Bonuintfll analysis for C,|H29C1N402 
Calod.X: C. 60^5; H. 6.69; N. 14.87 
Founds: C. 60.47: H. 6.83; N. 14.81 


67 


CI 


CH 


2 


coloiiess crystals Qso-Pr^O) 
mp.154-15$5% 

Qamontal aoalysia for CnHaClsN^Qt 
Ciloii.%: a 57.40; H. 6.42; N. 12.75 
Foiind%: C, 57.31; H, 6.37; N. 12.89 


68 


Ma 


CH 


2 


colorloaa crystala Qao^^O} 
mp.129-129.5% 

Elemental analysis for CaH]iCIN402 
CakMi.X: C. 63J07; H. 7.46; N. 13.37 
FoumO: G, 63i)2; H. 7.56; N, 13.33 


69 


MeO 


CH 


2 


ooloriaaa eryatala Qao-PrsO) 
Rip.1405-141% 

Bamental analysis for C|At<^0| 
CalcdJ: C. 60.75; H, 7.18; N, 12.88 
FoimdX: C, 80.61; li 7.17; N, 12.81 


70 


H 


N 


2 


brown L'quid 

NUR 8peetnimd(CDCIa)ppm:1.14(2aqd,J=12.3Hz),1.40- 

1.48(1 1H^),1.50-1.70OH^};L67C2H,t.a::i12Hz}J>l0(2K.t, 

J=7 JHz).4.07(3Kbra}J.39(1 H.dd,J=8 J,4JHz}3J(8(1H^ 

AW^Hz).8.91(1H4d.J^j6iHz) 

IR apoctnim irQfq.) cm'*-J344^028J694 

Mass spaotnim in/z:405.407Qr^:1) 
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Reforen a 
example 






Physical properties 
(RecrystaBization solvent) 


71 


CI 




colorless rystals (AcOEt-is -Pr^O) 
mp,115.5-lie*t 

Elamental analysis for CxiH2»CIN40x 
Calod3(: C. 62Jt9; H. 722; N. 13.84 
FourwW: 0, 61.89; H, N, 13.73 


72 


Me 




oolorless oryatals Gaor-Prs^) 

mp,132^-1345% 

Elemental analysis for C2ziinN402 
Ca]cd.X: C. 68.72; H. 8.39; 14.57 
FoundX: C, 68.65; H, 8.65; N. 14.48 


73 


CI 




colorfess prisms 

Qso-PrxO-n-Heptana) 

ntp.1Q8-11Q% 

Elamental analysis for C^iI^CINaOx 
ColodS: a 82J»: H. IJStl; N. 13.84 
Founitt: 0. 6L18; H. 7.42: K 13^1 


74 


CI 




colorless crystals Oso-PtsO) 
nip.1Q4-10eiC 

Elaroantal analysis far CnHaCIN^Ot 
Calcd.X: C, 62^9; H. 722; N, 13.84 
FoundX: C, 62.11; H, 7.35; N« 13.79 


75 


CI 




colorless prisms CAcOEtHso-PrxO) 
mppi 28-1 28.5% 

Elemental analysis for CsoHttCIMsOa 
CalGd.%: C. 59.18; H. 6.95; N. 17.25 
Foumtt: a 59.16; H» N, 17.15 
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Refaren o 
axampla 






Physical properties 
(Recrystailizatien solvent) 


76 


CI 




green liquid 

NMR 8pectrumA(CDCt,}ppRi:1.47(9H,s).1.78( 

2H 0 J=6Hz)^ 69(1 H J»rsU 99(1 H Jirs)^ 30-3 

40(1H.ni).3.50-3.S5(1H,in),3.5S-3.70(2H.m).3,7 

&-4.05(3Kin),4J{7(2H4>rs)7.4IH7.50(2H^.7.8 

0(1H.d.J=7^.7J0(lH.dJ:=7JHz) 

IR speetnim|/QM cm''*'^358.16d6 

Mass spectrum m/z:4(l6.408(M^.3:1) 


77 


CI 




brown liquid 

HMR spectrum d(CDC[Jppm:1.4(HU5(2H.m) 

J .40\9n,s;,2.Wr*AJU0\Znini;,jL 1 rLJ,9\i.njnjX' 

45(2HAJ=5iH2)Z8(H2J0(2H.m),3.3S<2H.t«^ 

5.SHz}.3.53(1H;>r8X4J4(1HJbrs)A49(1HJbra)J 

.4(h7J50(2H^.7^7.90CZH.m) 

IR spectrum vQiqJ em***^56,1694 

Mass spectrum m/r419.421(M^.3:1) 


78 


Ma 




paan liquid 

NMR apaotrumff (COG||}pp«:1.4Q-1.8Q(2HUn) 
.1.46(9H.8);L00-2J0(2H^)Z1(H2J!5(2am)JL 
48(2H J=5 5H2)^64(3H^)^ 85-2 J0(2H m) 3 
^(2H.tJ=«JHz)^i;4(1HJ>r8),4.13(2HJ)niU.4 
9(1HJ)rs)J.39(1H.t,J=85H2)J.44(1H.tJ=8JH 
z),7J8(1H,d^^Hz)7.91(1HAJ^^Hz) 
IR spectrum t^OiqJ cm'-^:3352.1704 
Mass spectrum m/z:399(M0 
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Referanc9 
example 




m 


Physical properties 
(Recrystailization solvent) 


70 


Bog 


2 


coloriess plates (AoOEt-iso-^Pr^O) 
mp,104-105% 

Bemental analysis for C»Hz7CIN402 
Calod.X: 81. 45; H. 6.96; N. 14.33 
Founift: 81.40; H. 6,81; N. 14.35 

Specifio rotation 

[flflo": -^0.9* (c=0.1. OI/ISO) 


80 




2 


colorless crystals 6so-PrtO) 
iitp,98j5-90't: 

Eleinental analysis for C,gHsCtN40t 
Catcd.%: C. 5958; H, 6.39; N, 15.44 
FoundX: C, 59.30; a 6.67; K 15 30 


81 




2 


eoiorlesa orystols (AoOEO 
inp,126-128t 

BemontaJ analysts for CttH2tCIN40 
Caleit%: C. 59.90: 6.60; N. 17^ 
FoundS: G. 59.71; H. 6^7; N. 17.32 


82 




2 


yellowish brown liquid 

NMR spectrum d (C0CI,)ppm:2.49(2H,t J=5Hz);Z.50 
-2.60(4H^),3.3Q-3.40(2H^}^75-3.85(4H^M.38(1 
HJir5).450(2Rbrs).7.44(1H.td,J=8.5,1Hz)7.48(1H.td 
,0=8.5.1 Hz).7.89(1 H^d,J=8j5.1Hz},7.91 (1 H,dd.J=8.5. 
IHaO 

IR spectrum vQiq.) cm~':3348 


83 




3 


yeliowish brown liquid 

NMR 8peirtrumtf(C0CgppnKfJi9(2H^iun.Js8Hz)2 
.45-2.60(4H,m)^J3(2H,t,J=6Hz).3.30(2H.tU=6Hz)^. 
78(4H,t, J=4.5H2),4^0(3H.bni),7.44<1 H.td^7.5J Hz) 
J.47(1 H,td.J=7.5.1 Hz)J J3(1 H.dd.J=7.5.1 Hz)J.80(1 
add,Js7.9.1Hz} 

IR speotrtim vQiq.) cm~*:3344 
Moss spectrum m/z:32D.322(ir, drl) 
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Referonco 
example 




Physical properties 


84 




greenish brown liquid 

NUR spectrum 8 (COCUppni:1.45-1.60(2H^).1.6O-1 .70 

(4H.m}Z35-2.60(4H^)Z39(2H.tJ=5Hz)J.37(2H.t.J^H 

z)A31(1H4)r8}.4.87(2Hjbre},7.44<1H.td.J=7,1Hz),7.47(1H, 

td,J=7.1Hz).7.87(lH.dd.J=:7.1Hz).7J4(1H,dd.J=7.1Hz} 

IR speotrum V QiqJ cm~^:3432 J340 

Mass speetnim m/r304,306(lir,3:1) 


85 


0- 


dark brown liquid 

NMR spectrum 6 (CDCIJppm:t.B0-1.90(4Hjn).2.57(2H,t, 

J=55Hz);2,eO-2.70(4H,m),3-40(2IitJ=5.5H2).4^7(3H.brs 

)7.43{lH,td,J=7j;ZH2),7.4«(IH.td,i^7.5;iH2),7.87(1H,dd, 

«*s7J^Hz),7ja(1H^d,a=7.5^Hz) 

IR spectrum yOiqJ 6m~':3436;a48 

Mass speetnim m/rZWfBZdtfiA) 
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Reference 








Physical praperti s 


example 








(Recrystallization solvent) . 










coionoss crysxais vieo^rTji// 




1 

a!) 




CaledJb C. 61.87; H. 8.13; N. 13.70 










eoforiess crystals 




OwGN 






(CICHiCHIiCHso-PrjP} 


87 




fin 

o6 


NHa 

r 


inp«l 41 .a— 1 4Z.aw 

ciemontal analysis for Ci2oris|ClN402 


























aray cfyscais \aowcv 








mp,168-*169lC 


88 






Bemantal analysis for CjaHnCIHiO^ 






o6 




CslcdJ: C. 55^; H. 6,62: N. 13.63 








FouniO: C, 55^; 6.87; 13.63 



Example 1 

4*Chloro-1-[2-(N4iiphenylmethyl-4-piper1clyOethyq-1 H-imldazo[4,5-c]-quinoIlne 

[0091] A solution of 1 9.9 g of 3-amino-2-chloro-4-[2-(N4riphenylmethyl-4-plpericlyO-ethylamlno]q 24.1 ml of 

ethyl orthofomiate and 0.68 g of p-totuenesulfonic add monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dilsopropyl ether to give 16.4 g of 
colorless crystals. Recrystallization from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5"C (decomposition). 



Elemental analysis for C3eH33CIN4 


Calculated % 
Found % 


C, 77.61; 
C. 77.50; 


H. 5.97; 
H. 5.98; 


N, 10.06 
N. 9.95 



Example 2 

4-ChIoro-2-trlftuoromethyl-1 -{2-(N-trlphenylmethyl-4-plp6ridyl)ethyl]-1 H-imldazo[4,5-c]quinollne 

[00921 To a solution of 2.50 g of 3-amlno-2-chIoro-4-[2-(N-triphenylmethyl-4-plperidyl)ethylamlnoJqulnollne and 0.76 
ml of triethyiamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trifluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarfoonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesutfonic acid monohydrate In 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was vaporated. and the residue was added with methanol and acetone. The predpltated crystals were 
J=7.'5,2Hz).8.16(1H.dd.J=75.2Hz ).8.34{1H.dd.J=7.S5Hz) 



10 



Example 3 

tert-Butyl4H2-(4-methyl-2-phenyl-1H-lmidazo[4,5H:lqulnolln-1-yOethyll-1-plper1dlne(attM^ 

[0093] A solution of 0.65 g of terrtutyl 4-t2-[(^arT,ino-2-methylqulnolln-4-yOamlno]-ethyl]-1-plperidine(atbo^^^ 
SWofbeSrdehydeand0.08gof2.3-dtehloro.S,6.dlcyano-1.^ 

al room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 

iZ S eiracted wtth eSyl acetate. The extract was washed successlveV with 

drogencarbonate solution and saturated brine, and dried, and the solvent was «>'aPO™ted to give a brawn 

llquW. The resulting liquid was purified by silica gel column chromatography using e%l "^^tSZ^^ 
aLluting8olvent,andwashedwlthdilsopropylethertogivo0.5Sgofacoloriesssolid.ftec.ystalllzatio 

ether gave colorless crystals having the melting point of from 1 46 to 1 465*0. 



20 


Elemental analysis for 629^34^402 




Calculated % 


C. 74.01; 


H.7.28; 


N. 11.91 




Found % 


C. 73.95; 


H. 7.54; 


N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3. the compounds of Examples 4 through 72 were 
obtained. 



30 






Example 




B 


m 


Physical properties (Recfystalllzatton solvent) 




4 


H 


H 


1 


colorless crystals (MeOH) 
mp.232'-239*C (decomposition) 
Elemental analysis for CagHa^CIN^ 
Calcd.%: C. 77.40; H. 5.75; N. 10.32 
Found%: C. 77.35; H. 5.79; N. 10.19 


45 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168'C (decomposition) 
Elemental analysis for C41H35CIN4 
Ca!cd,%: C, 79.53; H, 5.70; N. 9.05 
Found%: G, 79.29; H, 5.74; N. 9.05 


50 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,268-268'C (decomposition) 
Elemental analysis for C36H32CI2N4 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9,41 



55 



35 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH2Cl2-EtOH) 
mp,246.5-249«C 

elemental analysis Tor c^n^j^**^^ 
Calcd.%: C, 79,66; H. 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231*C (decomposition) 
Elemental analysis for C43H39CIN4-I/4H2O 
Calcd.%: C, 79.24; H. 6.11; N. 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



15 



20 




25 


Example 




B 




m 


PhysicBl properties (Recrystalllzation solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,124.5-125'C Elemental analysts for- 
C24H25CIN4 Calcd.%: C, 71 .19; H, 6.22; N. 13.84 Found%: C. 71 .22; H, 
5,97; Nj 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255*C (decomposition) 
Elemental analysis for C26H27C1N402 Calcd.%: C, 67.46; H, 5.88; N, 12.10 
Found%: C, 67.42; H. 5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,188-189«C Elemental analysis for 
C22H27CIN4O2 Calcd.%: C, 63.68; H, 6.S6; N, 13.50 Found%: C, 63.45; 
H. 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp.192-193^C Elemental analysis for 
C2eH3oCl2N402 Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H. 5.59; N, 10;61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp.1 82.5*1 83.5*C Elemental analysis for 
C29H33CIN4O2 Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H. 6.41 ;N, 11.06 



50 




55 



36 
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Exampla 


B 




W 


Phyoiotl properties 

CReciY^ ''nation solvent) 


14 


WbO 




CH 


coleriess orystals (AoOEt) ^ 
mp.18a5-18UlC 

Qemental analysis for C2aH»CtN40, 
CaJoiLX: 0. $B£S; H, N. 10.75 
Found%: C. 66.70; H. 6.42; N. 10.70 


15 


H 




N 


Golodeas crystals QleOH) 
mp;Z25w5-227^(deooinposit2on) 
Elemental analyslB far CsjHnCINsOi 
CalodS: C, eSJI; H. 6.18; N, 14;!3 
F«jiid%: C, 6SJ5; a 8J!1; N, 1421 


16 


H 


'XX 


GH 


coloHess crystalsCAoOEl-ti-Haptane) 
inp.169-181% 

Bamental analyaaa far C||H||CiN40t 
CalodS: C. 68.40; H, 8.36; N. 11.41 
FouiHft: 0. 68.38; ft 6^; N, 11 ^7 


17 


H 


a 

Boo 


CH 


colorless erystifs CAeOEt-tso-PrtO) 
nip.154.5-156% 

Bemental'afulyiis for CnHnClN40z 
OaledJk C. 68.48; ft 6.36; ft 11.41 
FoufMft: C. 68.59: ft 6.15: ft 11.38 


18 


H 




CH 


colorless crystals (AcOEt) 
inp,168J*167JrC 

Qemental analyais far GnHnCtrtUO, 
CalodJl C. 68.40: ft 6.38; ft 11.41 
FoumO: 68.50; ft 6.43; ft 1132 




37 
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Examplo 






Physical properties 
(Recrystallization solvent) 


19 


CI 




oloiiess fine needlesCAcOEt) 
mp.186J-187JS*t2 

ElsmenUi anslysis ibr CnHsoCINsOx 
CaiedJ(: G. 65.91; H. 6.15; N. 14^3 
Founds: C. 65.97: 6.31; N. 14.19 


20 


CI 




colorless crystals (MeOH) 
mp,195S-196J% 

Elamental analysis ibr G^rHaCIN403 
GalcdJb C. 65.78; H. 5.93; N, 11 J6 
FbundX: 0, 65.73; H. 5.96; N. 11.38 


21 


CI 




ooloriass crystals (AcOEt-fso-PrjO) 
mp,191j5-t92% 

Qemantal analysia for (^HazCINsOx 
Calcd.%: 66.46; 6.37; N. 13.84 
Founds: C, 66.42; H. 6^; N. 13.69 


22 


Ma 




colortoss crystals (AcOEt-iso-PrzO) 
mp.ie4.&-165% 

Qamontal analysis for CnHasNsO^ 
CalodA: C. 71.72; H, 7.26; N. 14.42 
Founds: C. 71.40; a 124; N, 14JZ8 



38 
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Example 






m 


Physical properties 
vttecrysxaiiizeuon solvent/ 


23 


Ph 




2 


colorless crystals (AoOEt-iso^PrxO) 
nnp.18S-188% 

Elemental analysis for CnHgCINiOs 
CalodJi: 66J8; 5.61; N, 12.48 

Foumi%: C, 66.59; H, 5.63; N, 12.45 


24 


Ph 




2 


Qoloriess orystais (iso-PrOH) 
mp,164-170^ 

Elemental analysis for C||HttCIM40 
CaiodJk C, 87.89; H. 5.70; N. 13.77 
FoundSb C. 67.82; H. 5.71; N, 13.63 


25 


Ph 




2 


pale yeilotinsh brown crystals (AcOEt) 

mp.1&2-183% 

Elemental analy^s for 

OaH2,CIM40-1/4H,0 
CalcdJL 68.43; H. 5.45; 14.10 
FoundS: C, 86j^8; H* 5.S0; N, 14il3 


26 


H 




3 


pale brown orystais (AeOEO 

mp,130J5r-1315% 

Bemental analysis for CtTHnCINiO 
Galodl: C, 61.72; H. 5.78; N, 16M 
Foundl: C, 61.72; H. 6.76; N, id JO 


27 


Ph 




3 


pale brown crystals (MaOH) 

mp,183^184.5% 

Elemental analysts for C2,H»CIN40 
Calcd,%: C. 67.89; H. 5.70; N, 13.77 
FounA: C. 67.91; H. 5.66; H. 13.60 
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Example 






m 


Physi al propeities 
(RdcrystaKization solvent) 


28 


H 


(X 


2 


pal brown crystals (iso-PrjO) 
mp.l05-105.5'C 

Elemental analysis for C17H1BCIN4 
Calod.%: C, 64.86; H, 6.08; N, 17.80 
FouncK: C, 64.83; H, 6.11; N, 17.72 


29 


Ph 




2 


pals brown crystals (MoOH) 
mp;22«-22rt 

Elemental analysis for C^JtigfilH^ 
CalcdJS: C, 70.67; 5.63; N. 14.33 
Found%: C. 70.44; H, 5.96; N, 14^9 


ao 


H 




2 


brown crystals 

NMR spectrum d(GDCI,)ppm:1.&&-1.90(4Hjn 

)jZ.58-2.76(4H.m)^.14^3.22(2H.m),4.78-4J1(2 

H»m).7.68(1H,t^=6.5l1z).7.72(1H.t.*l=6JHz)^.t 

3(1 H.s).8.22(2H,d. J=s6.5Hz) 

Mass spectrum m/z:30O»3O2(M^,3:1) 


31 


Ph 




2 


pale browm crystals (MeOH) 
mp.191H92't: 

Qemental analysis for C22HS1CIN4 
Caled.%: C. 70.1 1 ; H. 5.62; N. 1 4.87 
FoundX: 70.00; H, 5.65; Nt 14J6 



40 
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Exampte 




Physical properties 
(RecrystaJlization solvent) 


32 




colortese amorphous solid 

NMR spectrum d (DMSO-'ds}ppm:0.99(3H J>rs).1 . 

32(3Hir5X1.68(2H.bni)Zt3(1HJbr8U.4fi(9H,s).4 

.82-4.72eH,m)J.80-7.87(3H.m)J.74-7.82(4H,m) 

,8.13(tHJd.«M,1JHz)3.42(1H.d,J=8Hz) 

IR spoetnun l^(KBr)cm~*:1690 

Mass speotnim m/z:476,478(M^3:1) 

Specific rotation 

[a]o*" : {c^.l, DMSO) 


33 


ox 


colorless crysteia (AcOEl^ 
mp^l 5-218% (decomposition) 
Bemental snelysis for CaHssClNA 
CalcdJ: C. 67 J3; H. 7.13; N. 11.32 
Founds: C. 67.70; H. 7.17; M. 11 


34 




colortess orystale (MeOHHso-PrOH) 
mp.185-188% 

Eemental anaiysis for Cx^HnCIN^Os 
CalcdJk C. 67.42; H. 6J1; N, 11.65 
Founds: C, 67 J1; H, 6.06; N, iiJi/ 


35 




brown cryetals (AoOEt) 
mp,1 98-200% 

Bemental analysis Ibr G^dgfimfitS 
Cafed J: C, 62 H. 5J8; N, 1 U7 
FbundX: C, 62.74; H. 5.83; N. 11.16 
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Exainpla 


R' 


Physical properties 
(Recrystallization solvent) 


36 


Ma 


pal prown ryoXois xisw^r rv/n/ 

Elamantal analysis for CjBH»CIN40t 
CaleiLX: C. 64.40; H. N, i3M 
FmincK: C. 64J9: H. 7.04: N. IZJS 


37 


n-Bu 


Qemantai analysis for CfJiitfiiHfiz 
CaicdiK: C, H. 7^ 11.89 

Foufui%: C, 66.16; H. 753; H,UM, 


38 


a 


oolonasB oiystaia iiavfrvin/ 
mp.174-175\J 

Baamrtttt analysis far CaHnCIH«Ot-1/4HtO 
Calod.S: C. 67i>S: K 7.54; N. 11.17 
FtoundK: C, 67.08; H, 7.47; N. 10.92 


38 


Bn 


coioness crysLais \/v5Wbk rrjw/ 
mp,1 65-1 66.5^ 

Elemental analysis for C2sH3»CIN402 
CalcdJ(: C. 68^7; H, 859; N. 11i)9 
Foumff: C. 68 J3; K 8.72; N, 10^9 


40 




ooloriess crystals (AoOEt) 

mp^l 9-220.5't^ (decomposition) 

Bemental analysis for CwH»ClM40,*1/4HsO 
CaiedJ: C. BBM; H. 6.47; 10.74 
Foundfc C. 6025; li 6.41; H, 10.69 




42 
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Example 




Physical propertisa 
(R crystalllzati n advent) 






colorieaa cryatala (MeOH) 






mp,137"142t 


41 


Qemaiital analyaia for CsiHaCIN402*1/2HtO 




CaledJk 87.79; H, 8.67; 10.90 
FoimdX: C, 67J2; H, 8.40; N. 1DJ2 






cdorioas orystala (MoOH) 


42 




mp.1S35-157% 

Bamental analysia fw QaHaCINfOs 
CalecU: G. 66J5; H. 8.38; N. 10.75 
Foundk: C. 88M; H. 8 J4; N. 10.78 






oolorfeas crystals (AcOEt) 






mp,180-161lD 


43 


Elemental analysia for C2«HMClFN40s«1/8HtO 




CalodJk a 65.78; 5.96; N. 10,96 
FoundX: C. 65.57; H. 5.67; N. 10J4 






colorieaa fine needlea 






(AeOEt-fi-HepUne) 






mp,180-182lC 


44 




Bemetital analyaia for CaH9ClFN402 
CaledS: C, 66J)7; H. 6J4; N. Hill 
FowKflb C. 66.10; a 5.71; N. 11i>6 






colorieaa crystals (AcOEtriaoH>rsO) 






mp,12e-129inD 


45 




Elemental analysia for C|gHioCIFN4Qi 
CaledJX: a 86J07: H. 5.04; N, IIJOI 
FoundX: C. 66116; H. 5.76; N. 11i>1 
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Exampla 


R' 


Physi aJ properties 
(Recrystallization s Ivent) 


5 


MO 

46 




colorless crystals Cso^P^^H) 
mn Ida 5-200^ 

Elemental analysis for CMHf7CIF4NU0t 


10 






Calcd.k: C. 59.74; H, 4.83; N. 9.95 
FeundK' G 59 61: H. 4.89: N. 9.90 








fiAlnrlaftfi enrsftals fisu PfOH) 


IS 










47 




Bemental analysis for O^Hfj^OF^Oz 






CalcdX: C, 57 J9; 4.51; N. 9.84 


20 




F 


Foundfc C, 57JB8; H. 4.56; 9.62 








<*niArlAfiis erwst^S tAfiOElJ 


25 


48 




mp.199J-2005% 

PlAflnnntfll Mfllifsis for CmHmCINhO* 

CalcdJK: 85.91; H. 6.15; N. 14^3 
FoundIL- C, 85.77; H. 5.99; H. 14J25 


30 






coloriess prisms 


35 


49 




mp.182H83t 

Bemental analysis far CsiHuClNsOs 
Galndti G 65 Jl* M 8.15: N. 14.23 
FoundX: C, 65^5; H. 6:^6: N, 1424 


40 


SO 


JO 


colorisss prisimCAcOEt) 
mp21»-Z14*C 

Bomeirtal malysis fbr Ot^Cm,Ot 


45 






CalcdS: C. 65J1; H. 6.15; N. ^423 
FouihH: C. 65.87: H. BJiO: N. 1423 



50 




44 
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Exampls 




Physi al propertias 

vnocryocaiiiZBuon voiwriv/ 


51 




coloriess crystals (MeOH) 
nip.t79-188lC 

Eiemental analysis for CaHaClNAS 
Calcd.%: C. 64^5; H. 6.19; N, 10.43 
FoundX: C, 64.82; H, 6.45; N, 10.37 


52 


JO 




coloiiass crystals Gao-PrOH) 
inp;203-203JS% 

Bamantal analysia for CnlfiaClFiH^Oj 
CalodLX: C, 62^1; H. 5.41; N. 10.02 

FoundX: 62^4; H, 5.42; M. 9.99 


53 


JO 


r 


cotorleas oryatala (AoOEt) 
inp,Z24^22S% 

Bamantal analysis fbr GMMnClliUOt 
Cdcd.& C, 72i)t; H. 6.22; N. 9J8 
Founds: C. 72il2; H. 6j21; (i 9.92 


54 


JO 




Goiorlasa crystals Qso-PrOH) 
mp.197-198lC 

Bamantal analysis fbr C,4H,8CIN40, 
Calod^l* C» 70i)3; 6.05; 9.61 
FpundSk C, 69«; 6i»; N. 9 J8 


55 


p 


eoforfaas ctystala (MaOH) 
nip,1965-197% 

Bamantal analyala for (^l1sCIN4Q) 
CaledJ: C. 64M; H, 6J08; N. 11.65 
Fotimft: G, 64J83; li 627; M. 11.69. 


BoeN^ 
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Example 






Physioai properties 
(Recryetainzati'on solvent) 


56 


P 


Mo 


pale yellow crystals Qse-PrOH) 
mp.l85.5-186t: 

Elemental analysis for C27HSZN4O, 
CalcdJ^: 0, 70.41; H. 7.00; N, 12.16 
Found%: C. 70.32; H. 7.19; N. 12.13 


57 


P 


CI 


coloriess crystals (MeCH) 
mp.l51.5-153"C 

Bemental analysis for CmH29CIN402S 
Gated Jt C. 62.83; H. 5.88; N, 11.27 
Found%: C. 62.77; H. 6i)1; N. 11 J^4 


58 


P 


Me 


pale yellow erystala Cao-PrOH) 
iiip.181Ji-182^% 

Elements analysis for O^Jti^HfitS 
QdGdX C. 68J>4; H. 6.77; 1 1.75 
FoundX: C. 67 J6; H. 6J9; N. 11.63 


59 


P 


CI 


ooloriess erystals (AcOEt) 
mp,197-19Bt; 

^ementai analysis for CzsHxtCINsOxS 
CdcdJK: C. 60.29; H, 5.67; N, 14JC16 
FoundX: 0, 59.98; H, 5.54; N. 13.64 


60 


P 


Mo 


cdoriess crystals (AoOEt-iso-PrxO) 
nip,191-193t; 

Bemantal analysis for CnHsiNoOjS 
GalcdJk C. 65.38; H. 6.54; N. 14.66 
FoundX: C. 65.34; H. 6Ji3; N, 14.43 




46 
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Example 




Physical properties 
(Recrystalllzatien solvent) 


61 




yellow amoiphoue solid 

NMRspeotnim (CDCl9}ppm: 

1.06-1.09(2H.m),1.3(h1.4O(1H.m),14O-l.45(2H.m) 

,1.44(9H^),lJ2-l.M(2H,m)Z55-2.82(2H.B0.3iJ5(3 

H.eX4.00-4.10(2H^).4J2(2HXJ=7,5H2),7^7-7^( 

2H,m),7.61(1H*.J=7Hx).7.67-7.71<3H,m)3.14(1H^. 

Ja75H2).BJ24(1H.d.J=7^Hz) 

IRspeotnim u(KBr)em'*:1692 

Mass spectrum m/c488(Mr} 


62 




colorless orystals (AoOEt) 
mp,l95->196% 

Eiementat analysis for C|«HBF9N40t 
Calcd.l- C, 82.14: H. SJZI; N, 9.99 
Foumft: C. 82i)7: H. 5JZS: N. 9M 


63 




pale yalkm orystals (AoOEt) 

fflpJ995-*200j't 

Elemental analysis for CfJky^Of 
Calcd.l: C, 7U1: H. 7J)5; N. 14J5 
Foundl C. 7U7; H, 7.14: M, 14J3 


64 




oeiorfeas crystals (MeOH-iso-PrtO) 
mp.1773-179'X: 

Bofflontal miysis for C^Jtiu^tHfit 
CeledJk C, 66M; H. 6.18: N. 10.40 
Foundl: C. 66.89: H. 6.08: N. 10^7 


65 


"p 


pale brown crystals (AeOEt) 
mp.193-194'C 

Elemental andysis for CzTHsH^Oa 
GaledJt: C. 70J56; 724; N J5J24 
Foundl: C. 70J1: H. 7.18: N, 1521 









47 
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Example 






Physical properties 
(Recrystallrzation solvent) 


66 




CI 


colorless crystals (EtOH) 
mp^40-*241 % (decomposHion) 
Bemental analysis for C|9H||CIN«02 
Calcdib C. 62.43; H. BM; N. 17.47 
Founds: C, 62.40; H, 6.02; 17.51 


67 


"p 


Ma 


colorless oiystals (EtOH) 
inp;228^230nc (decomposition} 
Qementai analysis for CsbHuNiOx 
Calcd^X: 67.80; H, 7.00; N. 184^5 
FoundX: C. 07.72; li 6.03; N. 18.24 


68 


r 


Me 


brown amorphous solid 

NMR spectrum (CDCI,)ppm:1.10-1.20(2HpmXl.4 
6(9H^).1.40-1.6O(3H.m).1JID-1.O8(2H.m)2.6O-2.7O( 
2H.m),3.04(3H.s)^.88(3H^),4.05-4.15C2H,m).4.74(2 
H,t, J=aHz}»0.30(1 H.t, J=2.5nz},o.o2u n.d, J=2«5H2;,6. 
88(1H,8X7.60(1H.t^8Hz),7.67(1H,tJ=8Hz}A16(1H. 
d^Hz}.823(1 H,d. J=8Hz) 
IR spectnim y (KBr)cm'':1688 
Mass spectrum m/z:473(M*) 




48 
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Example 




9? 


Physical properties 
(Recrystaflization solvent) 








yellow amorphous solid 




0 




NMR spectrum 8 (CDCf,}ppm: 


69 


CI 


1.05-l,l5(2H.mXl.4O-1J0(3H.m).l.45(9H^).1.83-l.90( 




2H.m}Z32(3H^)Z60-2.70(2H.mX4.0O-4.10(2HM4.60 






-4.65(2H,m).7J)6(lHAJ=5.5Hz),7Jl(lH,d.J=5.5Hz),7.e 
8-7.75(2H,m).8.1 6(1 H,d,J=7.5H2}.8^4(1 H4l.J=7 JHz) 




Mo 




pale yellow crystals (EtOH) 






mp,192-193'C 


70 




CI 


Qemental analysis for C„HnCIN402S-5/4HtO 
Calcd.S: 0. 80.77; K 8.33; 1050 
FoundX: 0, 60.82; H. 6.08; N. 10.17 








yellow amorphous solid 








NMRspeotrum 8 (CDCI,)ppm: 








1 A9— 1 nflf9U tn\ 1 dAfOU m\ 1 lA-^i Cfl^^M ml 1 ftfl-1 Qflr 

I •u<£ 1 mW\/cn,mi, 1 •^^911,8/, 1 .ly^ 1 .ouv«n,m/, i .ov* i .ouv 








Anfiai/iAaM 1 wnflS/BA>iiw^4C.#uvcntni/(OJi9\Mni6yf*t4'u^^«M9 


71 




Me 


2HM4JiB(2H.t«^7iHz).7.06(md^JHz)J.48(1HJ. 
J=:5.5Hz}.7.60-7.6S(2H^),8.14(lH,d.J=8ffa},813(1KLd,J 
=8Hz} 

IRspeotrum 1^ (KBr}om**:1688 
Mass spectnim m/z:480Qir) 








pais yellow orystala (AcOEl) 








mp.141-142^ 


72 




Me 


Elemental analysis for Q2iHs4H402S-1/4HtO 
Caiod.X: 67 J2; H, 7.02; N, 11.31 

Found%: C, 67.88: H 6.84: M. 1U5 



Example 73 

tert-Butyl 4-(2-(4-chioro-2-hydroxy-1 H-imidazo[4,5-c]qulnol]n-1 -yl)-ethyl]-1 -p^eridinecarboxylate 

100951 To a solution of 0.60 g of tert-butyl 4-(2-(3-amlno-2-chloro-4-qulnolylamlno)-ethyll-1-plperidlnecartoxylate 
and 0.44 g of triphosgene in 1 0 ml of 1 .2-dichloroethane, 0.41 ml of triethylamlne was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with diisopropyl ether to give 0.57 g of coiortess 
crystals. Recrystatlizatlon from 1, 2-dichloroethane gave colorless crystals having the melting point of from 222 to 
223''C. 



Elemental analysis for C22i^7CIN403 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 
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Example 74 

tert-Butyl 4-[2-[4-chIoro-2-(4-methanesulfInylphenyl)-1 H-lmldazo[4,5-cl-quinonn-1 -yllethyl]-! -piperidlnecarboxylate 

5 [0096] To a suspension of 0.63 g of tert-butyl 4-[2-(4-chIoro-2-(4-methylthlo-phenyl)-1 H-lmldazo[4,5-c]qulnolin-1 -yl] 
ethyl]-1-piper(dlnecaitoxylate in 18 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate in 6 ml of water was 
added dropwise, and the mixture was stirred at 50'C for 13 houre. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dichloroethane - methanol (10:1) as an etuting 
solvent to give 0.47 g of a colorless solid. Recrystaiilzation from a mixture of isopropanol and water gave colorless 

10 crystals having the melting point of from 1 83 to 1 86*C. 





Elemental analysis for C29H33CIN403S 


IMHaO 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


15 


Found % 


C, 62.33; 


H, 5.90; 


N. 9.91 



Example 75 



tert-Butyl 4-t2-[4-chloro-2-{4-methanesulfonylphenyl)-1 H-lmldazo[4,5-cl-quinolln-1 -yl]ethyll-1 -piperidinecarboxylate 

20 

[0097] To a solution of 0.40 g of tert-butyl 4-[2-[4-chloro-2-{4-methylthlophenyl)-1H-imidazo[4,5 -c]quinolin-1-yll 
ethyl]-1 -piperidinecartioxyiate In 20 mi of 1 .2'dichloroethane, 0.40 g of m-chloropeibenzoic acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1 ,2-dIchloroethane. The extract was washed with satu- 
25 rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of dilsopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystaiilzation from 
methanol gave colorless crystals having the melting point of from 149 to 156**C. 





Elemental analysis for C29H33CIN4O4S • 


I/4H2O 


30 


Calculated % 


C. 60.72; 


H. 5.89; 


N, 9.77 




Found % 


0. 60.72: 


H. 5.81; 


N, 9.67 



Example 76 

35 

4-Hydroxy-2-phenyi-1 •[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinollne 



[0098] A solution of 871 mg of 4-chloro-2-phenyl-1 -{2-(4-plperldyl)ethyll-1 H-imidazo[4,5-clquinoline and 2.5 mi of 6 
N hydrochloric acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1,2-dichio- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystaiilzation from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244''C. 



45 


Elemental analysis for C23H24N4O • I/4H2O 




Calculated % 


C. 73.28; 


H. 6:55; 


N, 14.86 




Found % 


C. 73.32; 


H.6.45; 


N. 14.77 



[0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 
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Example 


B 




m 


Physical preparties 
(R orystallization solvent) 


77 


CI 




2 


colorless crystals (MeOH) 
mp ^169-280^) (decomposition) 
Elemental analysis for Ct4H0CtN4O 
CalcU: a 68.48; H. 13.31 
Founiflk 68.32; H. 6i>7; N. 13.29 


78 


H 




1 


ooloriess crystals [hydrochloride] 

NMR spectrum 8 (DMSO-d|)ppm: 

1i6(2H^.J=11.5Hz),1.74(2H.d.J=11i»Hz)Z10-2.2 

5(1H.m)^.79(2H.q.J=1 1^Hz}.3.24(2H.d.J=1 UHz), 

4-54(2H,d,J=7.5Hz).7.29(1H.t,J=8Hz).7.49(1H^.J= 

8Hz),7.50(1H.t.J=8Hz),8.00(1HAl.J=8Hz).8.38(1H^ 

).8.84(1fibrs),8J5(1HJ»rsXl1.62(1H^) 

m spectrum U (KBr) cm-^'.3544.3228,1692 

Mass speotrum m/7:2B2W) 


79 


H 


"0. 


1 


ooloriess crystals Qiydrochloride] 

NMR spectrum 8 (0MSO-d«)ppm: 

1 .65-1 .85{4H^)i. 00-2.15(1 H^).2.84(2H.q,J=12H 

z)J.30(2HJ.J:^12Hz).4.18(2HJ.J=5Hz),4.51(2Kd. 

J=7.5Hz)JJ27(lH,t^5Hi).7,40-7.60(7H^).7.97 

(1H4l.J=8Hz).B^1(1H^).10.63(1H4>r3).11.58(1lis) 

IR spectrum K(Kar) cm~*:3416,1672 

Mass speotrum m/z:372(M*) 



Example 60 

tert-Butyl 4-[2-(4-phenoxy-1 H-lmldazo[4,5-c]qulnolln-1 -yljethyll-l-plperidlnecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-[2-(4^hloro-1 H-imldazo[4,5-c]qulnoiin*1 -yl)ethyl]-1 -piperidinecarboxylate, 
1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resutting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eiutlng solvent to give 3.59 g of a coioriess solid. Recrystailizatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5*0. 



Elemental analysis for C28H32N4O3 


Calculated % 
Found % 


C, 71.18; 
C. 71.10; 


H, 6.83; 
H,7.10; 


N, 11.86 
N. 11.69 



[0101] In accordance with the method of Example 60, the compounds of Examples 81 through 87 were obtained. 
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Example 


R' 






Physical properties 
(Recrystailization solvdfit) 


81 


H 




H 


colorioss crystals CMaOH) 

ElamontaJ analysis for C3oHai|N40 
Calcd.%: C. 77.89; H, 6,54; N, 12.11 
Found%: 78.00; H. 6.29; U. 12.05 


82 


H 




H 


colorless crystals (AcOEtrisor-PrjO) 
mp,187-189.5*C 

Elamental analysis for C29HX9N4O2 
Calcd.X: C, 72.44; H. 6^2; N, 13J2 
FoundX: a 72.35; H, 6.26: N. 18.42 


83 


H 




F 


colorless crystals (CHsClx-iso-PrsO) 
mp;K06.5-208% 

Elemental analysis for Q^^^a^i'^/^W 
CalodJfc a 69il7: H. 5 J5: N. 12 J9 
Found%: 69.11; H, 5.74; N. 12.85 


84 


Ph 




H 


odorless crystals (MeOH-lso-PrxO) 
iiip,205-207^ 

Elamental analysfs for C||HnN40t-1/2HxO 
CalcdJk C, 74.53; H. B25: N. 11.21 
FoundX: C, 74.52; H. 6.37; N. 11.10 
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Example 








Physical pr perti s 
(Recrystallization solvent) 


85 


Li 

H 




c 

r 


coloHess crystals (AcOEt-n-Hexane) 
mpJ33.5«135.5t 

elemental analysis tor W2t"ii'^^4^ 
GaledJ: C, 68.55; H, 6^7; N. 11.42 
Found%: C. 68.37; H. 6.47; N. 11.25 


86 


Ph 




H 


coloriess crystals Gso-PrOH) 
mpi07-208^ 

Elemental analysts for C34HUN4O1 
CalcdJI: C, 74,43; H, 8 J1; N. 10.21 
Fouiid%' C 74^8* H. 6 68: N. 10.14 


87 


H 




H 


pale purplo crystals 

NMRspeetnim 8 (DMSCHit)ppm: 

1 .84-1 .72(4H.m)^55-2.58(4H,ni)^.98(2H,t, J=:7 

H2).4.80{2H,tJ=7H2).7.2&-7,31(3H^).7.45-7.4 

9C2H,m).7.53-7.60(2H^),7.72(lH,d.J=7rtt)^,29 

(1HAJ=7H2)3.37(1H^) 

Mass speotnim m/iMBW) 



Example B8 

tert-Butyl 4-[2-(4-amlno-1 H-lmidazo[4,5-c]quinolin-1 -yl)ethyl]-1 -pipeiidlnecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmIdazo[4,5-chqulnolin-1 -yOethylJ-l -piperidinecarboxy- 
late and 34.6 g of ammonium acetate was stirred at ^AO*C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chioride. The extract 
was washed with sarurated brine, and dried, and then the soh^ent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chioride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dllsopropyi ether to give 1 .88 g of coloriess. crystals. Recrystallization from ethyi acetate gave coloriess 
crystals having the melting point of from 1 93 to 1 93.5*C. 



Elemental analysis for C22H29N5O2 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H,7.39; 
H,7.48; 


N. 17.71 
N, 17.68 



[0103] In accoidance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 


R» 


Physical prop rties 
(Reorystalllzaftiort solvent; 


89 




coloriass crystals (EtOH) 

nip,191.5-l»2"C 

Elemental analysis for C24Hz7N8 
CalcdJ(: C, 74.77; H, 7.06; N. 18,17 
Found%: C. 74^7: H. 7.18; N. 18.06 


90 




cdoHess crystals (MeOH) 

mp;!31.5-232.5% 

Elemental analysis for C|9H2sNsO 
C«lod.%: C. 87.83; H, 6.87; N, 20.76 
Founcft: C. 67.46; H, 6.79; 20.63 


91 




coloriess crystals (EtOH) 
mp.l 66-167% 

Elemental analysts for G20H29NBO2 
CalcdS: C. 65.37; H, 6.86; N. 19.06 
Founi»: C. 6532; H. 6.76: N. 18.83 


92 




pde yellow crystals [fiimarate] 

mp,1 95-197% (decomposition) 
Elemental enalyris far C,tH|«N,*C4H404- 
5/4H2O 

CalodJb C, 57^10; H. 6.12; N. 16.68 
Fotindl: C. 57.20; H. 6J»; N. 16J3 



Example 93 

tert-Butyl 4-p-(4-dimelhylamlno-2i3henyl-1 H-lmlda20[4,5-c]qulnoIln-1 -yl)-othyl]-1 -piperidinecarboxylate 

[0104] A mixture of 0.69 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-lmlda2o[4,5-cI-qulnolIn-1-yl)ethyII-1-plperidme- 
carboxylate and 7 mi of 50% aqueous dimethylamlne solution was stlred In a sealed tube at 80'C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with Isopropanol and diiaopropyl ether to give 0.52 g of colorless crystals. Recrystailization from isopro- 
panel gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5*0. 



Elemental analysis for C3oH37N502 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H. 7.46; 
H, 7.72; 


N, 14.02 
N. 13.83 



Example 94 

tert-Butyl 4-[2-[4-(4-methylplperazln-1 -yl)-2-phenyl-1 H-lm!dazo[4,5-c]-qulnolin-1-yI]ethyl]-1 -piperldlnecarboxylate 

[0105] A mixture of 0.80 g of tert-butyl 4-[2-{4-chloro-2-phenyl-1H-lmldazo-[4,5-c]qulnolln-1-yOethyl]-1 -piperldlne- 
carboxylate and 1 mi of N-methylplperazlne was stirred at 80^C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as eluting solvents, and washed with a mixture of dilsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals, flecrystalllzatlon from ethyl acetate gave coloriess needles having the melting point of from 140 
to14rc. 





Elemental analysis for Cg3H42N602 


5 


Calculated % 


C. 71.45; 


H, 7.63; 


N, 15.15 




Found % 


C, 71.23; 


H, 7.65; 


N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 102 were 
10 obtained. 



15 
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Example 


tr 


Physical properti s 
(Reorystailization s IvenO 


95 


NHMa 


obiiess crystals Cso-PrOH) 

Elemental analysis for Oja^js^Oz'^/ZtizO 
CalcdJk C, 70.42: H. IM; N, 14.16 
Foundl: C. 70.31; H. 7^3; N, 13.95 


96 




colcrlass crystals Qso^PrtO) 
mp,1 62-1 625^ 

Elemantaf analysis for C3tH37N,Ox-1/2HxO 
Calcd.X: C, 71.51; H. 7.38; N. 13.45 
FoundX: G. 71.73; H. 7.35; H. 13.09 


97 


X) 


colorless needles (MeOH) 
mp.171-172*fe 

Bemental analysis for CnHiiNsO, 
Calcd.X: C. 73.44; H, 7.66; N. 12.98 
FoundX: C. 73.44; 7.88; N. 12.93 


98 




coloriess crystals Cso-PrOH) 
mp,189-190'K^ 

Bemental analysis for CssHmNsOj 
CalcdJb C. 70.95; H. 7.28; N. 12^ 
Found%: C. 71.22; H. 7.47; M, 12J4 


99 


NHBfi 


pale brown amorphous solid 

NMRspoctnimff (CDCT^m: 

0.99-1 .06(2H/n),1 JZ5-1 .40(3H,niX1 .43(9H.s) J .80-1 . 

90(2H^);Z.5O-2.60(2H^)^.95-4J)5(2H.ni).4.59(2H.t 

.J=7.5Hz}A96(2H^,J=5^Hz}.B.1 1 (1H,tJ^^Hz).7.2 

4-7.28(1H.m)J.3(H7.35(3Hjn}J.48(2H.d..^7.5Hz).7. 

50-7.55(4H,m).7.6a-7.6S(2H^)J.94-7.96(2H^} 

IR spectrum V (KBr) cm~*:3436.1680 

Mass spectrum tn/zS^iW) 
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Exampl 




Physical properties 


100 




pata yell w am rphous solid 

NMK spQciniin 0 ^uuwit^pin. 

1 .00-1 .08(2H,m),1.3O-1 ^5(1 H.m).1 .38-1 .42(2H,m).1 . 

43(9H,s).t83-1.30ttH^)i57(2H,brs).3.98(2HJ)rsX4 

.81(2H,tJ=7.5H2)Aa9ttH.d.J=6Hz),7.33-7^5(lHM 

7^H.d.J=8Hz),7,51-759(4HM7.e4-7.B7e!ini).7 

M-7.89(lH,m)J.98-7.97(lH,mX8^3(2H,d,J=6Hz) 

IRspeotrum y(KBr) cm'*:3428.1692 

Mass speotrum m/zSSlOt) 


101 




palo brown amorphous solid 

NMRspoetrum 8 (CDCIsWm: 

0.98-1.06(2H,m),1Jt5-1.40(3H,m;.1.43^9H^;,i^U-i. 

85(2Hjn);t.5(H2J0(2H,mW.79(3lisW.9O-4j00(2H.m 

),4^9C2H,t,J=:7.5Hr),4J7(2H,d,J=5JH2).6.05(1Hj)rs) 

.8^6(2H.d.J=85H2).7.31(1HAJ=7.5Hz)J.40(2HAJ= 

8,5Hz),7.51-7.80(4H,m)J.ea-7.65ttH.m),7.94(2HAJ 

IRspactnim V (KDr) om*^:3432,1892 
Mass spectrum m/z:591(ll^) 


102 




colorless amorphous solid 

NMR speotrum 0 (DMSO-d,)ppm: 

n a7f9M A .brfSMy^ 1 90-1 35^311^) 1^6(9H s).1.75(2 

HAJ=75»to)^.54aHAJ=12^Hz)A77(2HAJ=12^H 

z).4.04C2H,tJ=7^Hz}^^9(1Ht,«»=8Hz).7.34(2HA>l^ 

Hz).7.44(1H.t.J=7^H2).7^e(1H.tJ=7.5H2).7.60-7.67 

(3H,m).7.7«-7J2eHM7J7(1H.d.J=75Hi).8.1«(lH. 

<U=7J5Hz)4^4(2H/I4=8Hz)^j03(1IU} 

IR •peetrum V (KBr) cm''2932.1692 

Mm spmtnmi ni/rS47(M0 



Example 103 

4-Amlno-2i)henyl-1 -[2-(4-plperidyf)ethyll-1 H-Imldazo[4,5<]qulnollne trif luoroacetate 

piOTl A mixture of 0^0 g of tert-butyl 4-[2-[4-{4^nethoxybenzylamlno)-2-phenyl-1H-lmldazo[4.5<lqulnolln-1-y!l 
ethyll-1 -piperidlnecarboxylale and 9 ml of trifluoroacetic acid was stirred at 66»C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dlisopropyl ether to give 0.31 g of pale yellow crystals. RecrystaHlzation from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224"C. 



Elemental analysis for C23H25N5 • 2CF3CO 


2H . H2O 


Calculated % 
Found % 


C, 52.51; 
0,52.61; 


H,4.73; 
H.4.45; 


N, 11.34 
N. 11.61 
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Example 104 

1 -[2-(4-Chloro-2-phenyl-1 H-imldazo [4,5-c]qulnolln-1 -yl)ethyl]-4-piperidlnone 

5 [01 08] A mixture of 0.39 g of 1 -[2-(4-chloro-2-phQnyI-1 H-!m!clazo[4,5-c]quinolln-1 -yl)ethyl)-4,4-ethylenedloxyplperi- 
dine and 4 ml of concentrated sulfuric add was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 

^0 using ethyl acetate - n-heptane (1 :1) as an elutlng solvent to give 0.32 g of colorless crystals. Recrystaillzatlon from 
isopropanol gave colorless needles having the melting point of from 163 to leS'^C. 





Elemental analysis for C23H2iCIN40 


15 


Calculated % 


C. 68.23; 


H. 5.23; 


N, 13.84 


Found % 


C. 68.26; 


H. 5.31; 


N, 13.78 



Example 105 



20 1 -[2-(4-Chloro-2-phenyl-1 H*imldazo[4,S-c]qulnolin-1 -yl)ethyi]-4-piperidlnone oxime 

[0109] A mixture of 0.20 g of 1 -[2-{4-chloro-2-phenyl-1 H-lmldazo[4,6-c]qulnolln-1 -yI)ethyl]-4-plperldInone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stin'ed at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
25 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystaillzatlon from ethyl 
acetate gave colortess crystals having the nneltlng point of from 201 to 207*C (decomposition). 



Elemental analysis for C23H22ClNsO • I/2H2O 


Calculated % 
Found % 


C. 64.41; 
C. 64.75; 


H, 5.40; 
H. 5.32; 


N, 16.33 
N. 16.09 



Example 106 

35 

tert-Butyl 4-[2-(2-phenyl-1 H-lmldazo[4.5-c]qulnolln-1 -yQethyO-l -piperldinecarboxylate 

[0110] A suspension of 0.80 g of lert-^utyl 4-[2-{4K;hloro-2-phenyl-1H-lmldazo-[4,5-c]quinolin-1-yl)ethyl]-1-piperi^ 
necarboxylate and 0.30 g of 5% palladium on carbon in 80 mi of methanol was catalytlcally hydrogenated at ordinary 
40 temperature under atmospheric pressure for 1 2 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate • n-heptane (1 : 
1 to 4:1 ) as elutlng solvents and washed with diisopropyl ether to gh/e 0.49 g of pale yellow crystals. Recrystaillzatlon 
from diisopropyl ether gave colorless crystals having the melting point of from 138 to 139*0. 



45 


Elemental analysis for C2aH32N402 




Calculated % 


C, 73.66; 


H. 7.06; 


N. 12,27 




Found % 


C, 73.46; 


H.7.21; 


N, 12.17 



[0111] In accordance with the method of Example 106, the compounds of Examples 107through 109 were obtained. 
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Exampla 




m 


Physical proportios 
vf\0 ryscaiiizauon suivanv 


107 


-a 


1 


coloriess crystals Diydroehloride] 
(MaOH) 

nip^58-'261%(deconiposit)on) 

Bamental analysis for 

Ci,H,gN4-2Ha'H|0 
CalcdX: a 53,79; H. 8J21; N, 15.68 
FoundX: C, 53,49; H, 0.14; w, lo.o? 


108 


-a 


2 


oolorlass crystals Diydrochlorido] 

(MeOH-CICH|CH|Cl) 

mp;!20-233% (decomposition) 

Elemental analysis for 

C,7ll»N4-2HCI-1/2HtO 
Calcd.%: C. 56.38; H, 8.40; N, 15.48 
PiiuniK' G EdM* H 8 18' N 1SJ3S 


109 




2 


oolorlass crystals [hydrochloride] 

(MeOH-iso-PrsO) 

mp;225-238% (decomposition) 

Qamantal analysis for 

C„H„N4-2Ha-1/8HsO 
CalodJK: C. 81.27; H, 7.41; N, 13.81 
FoundX: 0. 61j03: H, 7.44; N. 13ii0 



Example 110 

4-Chloro-2-phenyl-1 -[2-(4-plp8ridyl)ethyll-1 H-lmldazo[4.5-clqulnollne hydrochloride and fumarate 

(01121 A mixture of 3.64 g of 4^hloro-2i)henyl-H2-(N-trtphenylmethyl-4-piperidyl)ethy11-1H-lmlda2o[4,5K^^^ 
line. 30 ml of methanol and 1 0 ml of trif luoroacetic add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
ciystals (trifluoroacetale). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the aolvent was evaporated 
to give 1 .74 g of a coloriess liquid. A part of the colortess liquid was converted Into hydrochloride In a conventional 
method. Recrystalllzatlon from methanol gave coloriess crystals having the melting point of from 257 to 265»C (de- 
composition). In the same manner, fumarate was prepared In a conventional method. Recrystalllzatlon from methanol 
gave colortess crystals having the mailing point of from 185.5 to 186.S»C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for C23H23CIN4 • HCl • HgO 


Calculated % 
Found % 


C, 62.02; 
C. 62.08; 


H.S.BS; 
H.5.77; 


N, 12.58 
N, 12.60 



Fumarate: 
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[0114] 



Elemental analysis for C23H23 


CIN4 . C4H4O4 . HgO 


Calculated % 
Found % 


C. 61.77; 
C, 62.04; 


H, 5.57; 
H, 5.40; 


N, 10.67 
N. 10.70 



10 Example 111 

4-Phenoxy-1 -[2-(4-piperldyf)ethyi]-1 H-imidazo[4,5-c]quinollne tiifluoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1H-lmldazo[4,5-c]-qulnolln-1 -yl)ethyl]-1 -piperidlnecarbox- 
15 ylate In 1 0 ml of methylene chloride, 1 ml of trtfluoroacetlc acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and dlisopropyl ether to give 0.36 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 21 6'*C. 



20 


Elemental analysis for C23H24N4 


0 . CF3CO2H . l/BHgO 




Calculated % 


C. 61.44; 


H,5.21; 


N. 11.46 




Found % 


C, 61.26; 


H,5.05; 


N, 11.47 



25 Example 112 



4-Chloro-2-phenyl-1 •[2-(1 -piperazlnyl)ethyl]-1 H-Imidazo[4,5-c]qulnollne methanesulfonate 

[0116] To asolution of 1.20 g of tert-butyl 4-[2-{4-^hloro-2-phenyl-1H-imidazo-[4,5-c]qulnolin-1-yOethyl]-1-piper^^^ 
30 necarboxylate in 1 2 ml of 1 ,2-dichioroethane, 1 .2 ml of methanesutfonic acid was added, and the mixture was stln-ed 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. Recrystalllzation from methanol gave colorless 
crystals having the melting point of from 256 to azo^'C (decomposition). 



Elemental analysis for C22H22CIN5 • 2CH3SO3H 


Calculated % 
Found % 


C. 49.35; 
C, 49.60; 


H. 5.18; 
H. 5.11; 


N. 11.99 
N. 12.16 



Example 113 

4-Amino-1-[2-(4-pIperidyl)ethylI-1H-lmldazo[4,5-clqulnoline hydrochloride 

[01 1 7] A mixture of 1 .57 g of tert-butyl 4-{2-(4-amino-1 H-lmldazo(4,5-clquinoiln-1 -yOethylJ-l -piperldinecarboxylate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as eluting solvents, and washed with diisopropyl ether to give 
colorless crystals. Hydrochloride was prepared In a conventional method. Recrystalllzation from ethanol gave colorless 
crystals having the melting point of from 243 to 244^*0 (decomposition). 



Elemental analysis for C^7M2iN3 - HCI • 3/AH2O 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.66; 
H. 6.83; 


N, 20.28 
N, 20.30 



[01 18] In accordance with the methods of Examples 1 1 0 through 1 1 3, the compounds of Examples 1 1 4 through 1 86 



60 



were obtained. 
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5 



10 






Example 




B 


m 


Physical properties (Recrystallization eoivent) 


IS 


114 


Ph 


H 


0 


colorless crystals (CICHjCHgCI-AcOEt) 
mp ,253-256*0 (decomposition) 
Elemental analysis for C21H19CIN4 
uaica.yo. 0, 09.51; rl, 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 . 
25 


116 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp^73-286'C (decomposition) 
Elemental analysis forCi6H)7CIN4-2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 

Found%* n m A7' H ^ OA- Kl iAM 
ruuiiu/o. w, ui,**f , rii 3.U0| n, iH.oa 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp,268'271.5*C (decomposition) 
Elemental analysis for 
C22H21CIN4-I/2C4H4O4-3/2H2O 
Calcd.%: C, 62,40; H, 5.67; N, 12.13 
Found%: C. 62.52; H, 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochioride] 
(EtOH) 

mp,258-267'^C (decomposition) 
Elemental analysis for Ot7HiQCIN4-HCI 
Calcd.%: C. 58.13; H, 5,74; N, 15.95 
Fcund%: C, 57.88; H, 5.46; N, 15.78 


40 
45 


118 


H 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-lso-PrjO) 

mp,204-207.5'C 

Elemental analysis for 

C^7Hi8Cl2N4-CF3C02H-1/4H20 

Calcd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 48.76; H. 4.34; N, 11.89 



50 
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Example 




R2 


m 


Physical properties (Recrystallizatlon solvent) 




119 


OH 


CI 


2 


pale brown crystals (CICHgCHgCI-MeOH) 

mp,240-245"C (decomposition) 

Elemental analysis for 

C17H19CIN4O-I/2H2O 

Calcd.%: C. 60.09; H, 5.93; N. 16.49 

Found%: C, 60,32; H. 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trfftuoroacetate] 
(EtOH) 

mp,201-202-C 
Elemental analysis for 
CiaHaiCIN^-CFaCOgH-SMHgO 
Calccl.%: C, 51.62; H, 5.31; N, 12.04 
Found%: C, 51 .82; H, 5.12; N, 12.22 


121 


CFa 


CI 


2 


cotortess crystals [trifluoroacetate] 
(EtOH) 

mp,233-235»C 

Elemental analysis for 

C18H1BCIF3N4-CF3CO2H 

Calcd.%: C, 48.35; H, 3.85; N. 11.28 

Found%: C. 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191 .5-192.5^0 

Elemental analysis for 

C23H24Nv2HCI-H20 

Calcd.%: C, 61.74; H, 6.31; N, 12.52 

Found%: C, 61.69; H, 6.51; N, 12.44 


123 


Ph 


CI 


3 


colorless fine needies[trifluoroacetate] 
(EtOH) 

mp,260-263*C (decomposition) 
Elemental analysis for 
C24H25CIN4 . CF3CO2H 
Calcd.%: C, 60.17; H, 5.05; N. 10.80 
Found%: C, 59.94; H. 5.08; N, 10.80 




Example 




B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochioride](EtOH) 

mp.199-201 •C 

Elemental analysis for 

C24H26N4-HCI-7/2H20 

Calcd.%: C, 61 .33; H, 7.29; N, 11 .92 

Found%: C. 61.21; H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalltzation solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifIuoroacetate](MeOH) 
mp,249*255^C (decomposition) 
Elemental analysts for 

C23H22CI2N4-CF3C02H 

Calcd.%: C, 55.67; H, 4.30; N. 10.39 
Found%: C, 55.75; H. 4.00; N, 10.47 




C! 


Me 


CH 


coloriess fine naedlesrtrffluoroacetatel 
(MeOH) 

mp,255-262*C (decomposition) 
Elemental analysis for C24H25CIN4- CF3CO2H 
Calcd.%: C. 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170X 

Elemental analysis for C24H2sCIN40-1/2H20 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; ISI, 13.02 


128 


CI 


H 


N 


colorless crystals [trKluoroacetate]{MeOH) 
mp,260-26B*C (decomposition) 
Elemental analysis for C22H22CIN5-CF3CO2H 
Calcd.%: C. 56.98; H, 4.58; N, 13.84 
Found%: C. 56.76; H, 4.47; N, 13.82 
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Example 






Physical proportfes 
(Recrystalllzoti n a Iv nt) 


129 


CI 


a 

H 


colorless prisms (MeOH) . 
mp,191-193t 

Elemental analysis for C23H2aGIN4 
CalcdJL- C. 70.67; H. 5.93; N. 14.33 
FoundX: C, 70.70; H, o.0o; N, 14^8 


130 


CI 


HiCX 


colorless crystals (AcOEt) 

mp,156.5-157.5'te 

Elemental analysts for C2,H23CIN4 
Calcd,%: 0. 70.87; H. 5.93; 14.33 
FouniO: 0, 70.64: H. 5.92; N, 14.21 


131 


Ct 


HiCX. 


colorless crystals (EtOH) 
mp.169-171^ 

Bemental analysis for CttHnCIN40 
CalodJft: C. 67J26; H. 5.39; N. 14.26 
FoundX: 0, 67.31; H, 5.55; 14.32 


132 


CI 




^•nlarlAfiffe ervstals rtrifltmroacctatel 

(Iso-PrOH) 

mpj 53-1 63% (decomposition) 
Elemental analysis Ibr 
G»H,4CIMs-2CF«OOtH-3/2HsO 
CalcdJ(: 49M; H. 4.42; N. 10.60 
FoundK: 0, 49M; H. 4.41; N. 10.73 


133 


Ma 




pale brown crystals (AcOEt) 
mp,88-89*t^ 

Elemental analysis for CmHz7N$'HxO 
CalcdX: C. 71.44; H. 7.24; N. 17.36 
FoundX: 0, 71^5; H. 7J23; N. 17J13 
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Example 




Physical properties 
(Recrystalllzation solvent) 






colorioss fine neadlesCfumarataKEtOH) 
mp;K61-272'C(deconipo8ttion) 
Elemental analysis for 
CaH„CIN4-1/2C4H404-5/2H2O 
GalcdX: C, 60.06; H, 5.86; N. 11.67 






Found%: 60X)7; H, 5.89; N, 11.60 




SpeoHic rotation 
[a]o»:-12.0* (c=0.1.DMSO) 


135 




colorloss crystals [trifiuoroacetate] 
(EtOH) 

inpJZI 5-221% (decomposition) 
Elemental analysis for 






CnH„CIN4-CF,C0aH 
Calcd.«: C. 59.00; H, 5.55; N, 11.01 




Found%: C. 58.85; H. 5.63; N. 11. D5 


136 




pale brown crystals [trifluoroacatate] 
OMeOHHso-PrOH) 
mp,225-232% (decomposition) 
Elemental analysis for 




OX 


C22H2sCIN4-CF,C02H 
CalcdS: C. 58^14; H, 5JI9: N. 11.32 




FoundX: 0. 58j09; H. 5.29; N. 11.32 


137 




pale brown crystals [trifiuoroacetate] 
(EtOH) 

mp;224-224.5% 
Bemental analysis for 
(3„H„aN4S-CF3CO,H-3/2H20 
CdodJk C, 51 J5; a 4.68; N, 10.41 




Found%: C. 51.65: H. 4.32; N, 10.16 
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Example 




Physical propertias 

\i^ecry9MUii£3uon awivwii*./ 


5 
10 


138 


ir-Bu 


coloriess rystals (AoOEt) 
mp.13a-131^ 

Elemental analysis for CS1H27CIN4 
Calcd.%: C, 68.00; H. 7,34; N. 15.10 
Found*: C, 67.78; H. 7,59; N. 14J8 


15 


139 


X) 


coloness crystals ttnfiuoroacetatejictun; 
mp»139-139.5'C 
Elemental analysis for 
CaHaCIN4-3/2CF,C0,H-H2O 
Calcd.X: 53J^9: H. 5.59; N. 9.56 

jar. f\ eo 4<9« U IS II* M A ISA 

roundU: c, 53.23; n, D.oa, N« 9J»q 


20 


140 


Bn 


pale brown crystals (AcOEtHso-PrxO) 

mp^30-234X (decomposition) 

Oemental analysis for GX4H2SCIN4-I/4H2O 
CalcdJk C, 70.40; H, 6^8; N. 13.68 
Found%: 0. 70.41; 8-27; N. 13.54 


25 
30 


141 




pale yellow crystala [methanesuHbnota] 
(MeOH) 

mp«196-'207'^(deeofflposition) 

Elemental analysis for 

CsftHBCIM4-2CHtS0»H-HtO 
CaledJt: C, 51.71: H. 5.62; N. 8^ 
Found!: a 51.59: H. 5.42; N. 8.87 


35 








40 






cOCi 
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Exampl 




Physical properties 
(Racrystallization « Ivent) 


142 


JX 


coloriess crystals [1umarate](MeOH) 
mp^4-229%(deooiiipo8ition) 
Elemental analysis for 

CalcdJk C. 62.39; H. 5.80; N, 10.39 
Founds: C. 62.48; H. 5.51: M 10.42 


m 


XT 


coloriess crystals [1umarato](EtOH) 
mpJSI 3.5-21 6% (decomposition) 
Elemental analysis for 
CMHBGIN4O-C4H4O4- 1/4HxO 
Calcd.!: 0. 62.10; H. 5.49; N. 10.35 
FoundX: G. 61.94; H. 5.45; N, 10.30 


144 




odorless crystals [trifluoroacetata] 

(MeOfHso-Pr,0} 

mp;E53-257% (deoomposition) 

Eiemantal analysts for 

Ci4Ht9CIN4S- GFiCOzH- 1/2H,0 
CalodA: C. 55.76; H. 4J6; N. IOjOO 
Found%: C. 55.67; H. 4.59; N. 9.99 


145 




coloriess crystals [trif!uoroao8tate](EtOH} 

mpJZI 8-225% (deoomposition) 

Elemental analysis fbr 

C,4H,9CIN40S-CFsGO2H 
CaledA: w, 55.07; H, 4.62; N, 9.Bo 
Found%: C. 54.91; H. 4.69; N, 9.77 


146 




coloriess crystals [trifluoroacetatoKMaOH) 
mp ^70-277% (decomposition) 
Bemental analysis fbr 

CMHBCIH40«S-CP,C(Vi 
Calcd.%: G. 53.56; 4.48: N. 9.61 
FoundX: C. 53.51; H» 4.50; N, 9.62 
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ExampiB 




Physi al proparttes 
(Re lystallization solvent) 


5 






coloriess crystals [fumarate](EtOH) 








mp.l 92-1 98% (deoompo3ition} 




147 


Elamantal analysis for C2,Hs2CIFN««C4H4O4*H20 
Calcd.%: 59.72; H, SJ^O; N, 10.32 


10 






Fotind%: 0, 59.81; H, 5.07: N, 10^ 








coloriess crystals [funiarate](MeOH-i»o-PrOH) 


15 


148 


JX 


mp.l 84^1 87% (decomposition) 

Elemental analysis for G2,HaCIFN4-C4H4O4«H20 

CalodJl: C, 59.72; H. 5J20; N, 10.32 

Foiind%: 0, 60,00; H, 4.91; 10.34 


20 


149 


jx 


colorless crystals LlumaraiojvMewn/ 

mp.204-209% (decomposition) 

Elemental analya's for CnHaCIFT^- C4H404-HzO 

CalcdJi: G, 59.72; oM; N, lQ.dZ 

Found%: 59.53; 4.92; N. 10.41 


25 




F 


coloriess crystaia [trifluoroacetatalCEtOH) 


150 




mp ,260-263% (decomposition) 
Elemental analysis for CnH„CIF4K4-CF,CO,H-H,0 
Calcd.%: C. 50.47; H. 3.73; N. 9.42 


30 






Founds: C, 50.33; H, 333; 9.51 








coloriess crystals [trHiuoroacetate](MeOH) 




151 




mp;259-261 % (decomposition) 

Elemental analysis for <ViH,«CIFsN4-CF,CO^H 


33 






Calcd.%: C, 5a48: H. 3.22; 9.42 
Founds: 0, 50.26; ZM; N, 9.46 



40 




50 
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Exanipio 


n 


Physical propertie 
(Reorystallization solvent) 


5 






coloriess crystals [methanesulfbnatal 
(EtOH) 








mp.l 95-202% (deoomposition) 




152 


Qomental analysis for 


10 






CttHasClNs- CH,SO3H-5/4^^0 
CalcdS: C, 54.11; H, 5.63; N. 13.72 
Found%: C. 54.13; H, 5.45; 13.63 








colorless crystals [1umarate](MeOH-EtOH) 


15 






mp.l 81-1 86 J% (decomposition) 




153 




Bomental analysis for 






C»HaCINs-C4H404-HxO 
CalcdJ: 59.37; H, 5.37; N. 13.31 


20 






Founds: G, 59.37; % 5.11; N. 13.37 








pale yellow fine needles [trifluorDacetate] 








(EtOH) 








mp,1 97.5-204% (decomposition) 


25 


154 


1 J 


Elemental analysis for 
CttHttCIHi*CF,C02H"1/4H20 
Galod.%: C. 56.47; H. 4.64; N. 13.72 
Found%: C, 56.45; H. 4J8; N. 13.72 


30 






cdofless crystals [trifluoroacetat»](EtOH) 








mp,25(H255% (decomposition) 


35 


155 


Qementai analysis for C9Hs7CIN4-CF9C02H 
CalcdJ: a 64i»; H, 4J6: d.64 






FoundX: a 63i1; H, 4.92; 9.63 








coloriess crystals [trifluoroacetatel(EtOH) 






ST 


mp.144^145.5% 


40 


156 


Elemental analysis for 




CaH0CIH4O«CF,COsH-3/2H2O 
Calod.X: C, 59.66; H. 5J>1; N, 8^8 
FoundS: C, 59.44: fi 4.71; N. 9.04 



4B 



50 



55 
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Exampl 


R' 


Physical properties 
(Recrystallizati n solvent) 


157 


XT' 


pale groan crystals[trifluoroa atata](EtOH) 

mp.174-175*t 

Elemental analysis for 

Ci4H22CIF,N4- CF,COsH - 5/4HxO 
Caicd.S: G. 52.44; H. 4^2; 9.41 
Founiff: C. 52.54; H. 4.19; N. 9.53 


158 


P 


colorless crystals [tiifluoroacetatelCMeOH) 

mp^31-241 % (decomposition) 

Elemental analysts for 

C2tH2,CIN40 - CFaCOxH- 1/2H,0 
Calcd.%: C. 54J82; H. 4.60; N. 11.12 
FotmcR! G. 54.73: H. 4.42; N. 1U1 


159 


P 


colorless crystals [trifluoroacetateKEtOH) 

mp.259-291 % (decomposition} 

Elemental analysis for 

C21H21CIN4S- CF,CO,H- 1/4HsO 
CalcdJk 0. 53.59; H. 4.40; N. 10.87 
Foundfc G, 53.53; H. 4.33; N. 10.90 


180 


P 


colorless crystals [trH1uoroacetate](MeOH) - 

mp^70~273% (decomposition) 

Bemental analysis for 

CttHxiCINt-GF,COxH- 1/2HzO 
CalcdX: G, 52.44; H. 4.60; N, 16.68 
Founds: G. 52.15; H. 4.74: N. 16J5 


161 


P 


pale brown crystals Ctrifluoroacstate] 

(EtOH-EtsG) 
mp^-203.5% 

Bemental analysis for GxoHsoGIN,S-CFaCOtH 
Calcd.%: G. 51.61; H. 4.13; N, 13.68 
Founds: G. 51.48; H, 4J22; N. 13.52 
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Physical properti s 
fPiiRr vstaliiiatioii aolvent) 



pale yellow crystala ftydrochloridalOso-PiOH) 
iiip^45-249*t (decomposition) 
Bemental analyais for C^Htf FN4-2HCI-3/4H«0 

Calcd.S: 0, 60,70; H, 8J>5: M. tl.80 

Found%; R 60.81: H, 5J3; M 11.72 
coloriess crystala [hydroohloride](EtOH) 
NMR spectrum 8 

(DMSO-de)ppm:1.30-1.40(2HM1-55-1-70(1H.m).1.70 
-1.80(4H.m)Z6M.80(2H,m).3.10-3.25(2H.m),3.17(3H 
^)A73C2H.t.J=:7.5Hr).7J7Cllit,J=7.5H2),a.04{1HAJ= 
7JHz)j8.55-8.65(2Hjn)JJ4(1HJ>r s).9J)6(1HJins) 

pale brovm crystala (AcOEt) 
mpt 

178-177.5^ 
Bemental analysts for CbHzsNb 
Galcd.%: C, 74.36; H. 6.78: M. 18.85 
Fnmyflfc C. 74.08: H. 6J»; ti 18,69 



odorless crystals [hydroohloride] 
(MeOH-iao-PrOH) 
mp>30(fC 

Oementat analysis for <^H«F,N4-2HCI -1/28,0 

CalcdJk 57.70; R 5.42; N. 10.77 

FbundX; 0. 57-72; H. S.12; N, 10.79 
pale yellow crystals Oso-PrOM) 
mp.16»-167*t; 

QemenUl analysis for CnHa4r<40"HtO 
CdcdJk C. 60.82; H. 6.92; H. 14J0 
c^.^rfK.Q iiB^!H,6.fl7:li14J9 




"Ma 
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Example 


R' 


Physioal prop rti s 
(Recrystallization solvent) 


167 


■p 


f^nlnrlAftn nmA^sle FK«tflnni*lil nWit i 
wvivri0a9 Uf yaMUS ^lyui vwni fiwj 

(EtOH) 
nip;218-219% 

Elemental analysis for C2iH24N«*3HGI 
Calcd.X; C. 53.68; H. 5.79; H, 17.89 
FoundX: G, 53.63; H. 6.01; N, 17.89 


168 


P 


pale yellow erystals Dhydrochloride] 

\fwi 1 ly 

mp,293-298% (decomposition) 

Elemental analysis for 

C»HaN$S-2HCI-H,0 
CalcdJI: C, 53.84; H, 5.81; N, 14.95 
FoundX: G, 53.59; H. 5.71; N, 14.82 


169 


P 


pale yellow crystals DiydroGhloride] 

■m>.19fr-199% 

Bemental analysia for 

(WlMN«S'2Ha-3HtO 
CaiodJK: G, S2.48; H. 6.41; N, 11.13 
Foumff: C. S2.44; H. 6.68; N, 11.13 


170 


P. 


pala yallow erysbaJs CtrifltiorDaeetate] 

mp;228-229% 

Elemental tnatysis for 

CaH2sN4S-3/2GF,GOsH- 1/2H,0 
CalodX- C, 54.73; H. 5i)3; N, 9 J2 
Founds a 54.46; H. 4^1; N. iOM 


171 


Mm 


pale yallow crystals [hydrochloride] 
(EtOH) 

nip^74^277% (decomposition) 

Elemental analysis fbr 

CaH»N4S*2HCI-5/4HzO 
CalGd.%: G, 56JB4; H. 6^; N. IIJS 
Found%: G. 59.79; H. 6.11; 11.51 
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Exantpl 






Physical properties 
(Recryatalfiration soWeirt) 


172 




CI 


oolortess crystala [trifluoroacetato] 
(EtOH) 

mp.189-190% 

Elemental analysis for 

CttHaClN4S-3/2CF,G02H 
Calcd5: C. 5159; a 4^4; 9.63 
Foundl: C. 51M: H, 429; N. 9.65 


173 


Me 


CI 


oolorioea oryslale [trifluofoaaetata] 
(EtOH) 

mp,194-195% 

Bementai analy^a fbr 

CaHaCIN4S-5/4CF,C02H 
Calcd5: C, 53.16; 4.42; N, 10.12 
FoundX: C. 53.18; H. 4.39: N. 10.39 


174 


"p 


Ma 


pals brown orystals Ehydroohlorkie] 
(EtOH) 

mp^45.5-246.5% 

Elemental analysis for 

CaH»NB-2HCI-3/2H»0 
Caloii.X: C, 57.52; H. eii8; M, 15.24 
FoumO: a 57.65: H. 6.33; M 15.23 


175 


"p 


Ma 


paia brown arystala Diydroohloride] 
(EtOH) 

Elemental analysia fbr 

C|AiN.-2HCt*6/2HiO 
CaledJL- a 56.21; H, 6.97; N, 14J25 
FoundS: 0. 55JS: H. 6.70; N, 14J23 


178 


H 




colorlesa prfamaEtrifluoroaoetata] 

(EtOHHao-PTiO) 

mpJ895-192.5% 

Bementai anatyaia for 

CBHaFN^O-CFjCO^ 
Calcdit: C. 59.52; H, 4.80; N. 11.11 
Foundl' a 59.41: K 4^ N. 11.16 



HI 
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Example 




Physioat properties 
(Racrystallizati n s Ivani) 


177 


OPh 


coloriass crystals [tiiflu roaoetata] 
(EtOH> 

Bemental analysis for 
CaHaN^O • CF,CO,H • 1/2HjO 
Calcd.%: C. 65.14; H, 5.29; N. 9.80 
round ji: o, DO.Wt n, a^if » 


178 


MHPh 


coloriess crystals (MeOHHso-PrOH) 
mp.191H94*C 

Elemental anaiysis for GtiHsNs 
CalocLX: C, 77^2; H, 8^3; N. 15.85 
Found*: C, 77,78; H. 8,59: M. 15,56 


179 


NHMa 


pale yellow crystals [hydrochloride] 

Uso-PrOni 

mp;M)9-210*C 

Bemental analysis for 

C„Ht,N5-2HCI-7/4HtO 
CalodJK: C, 58.83; H» 8.89; 14JK9 
FoundK: C. 58.88: H. 8JI1; N. 14.13 


180 


NMa. 


coloriess crystals Diydroehleride] 
(MeOHl 

mp.205-208,5% 

Elemental analysis for 

C„HaN5-2HCI-5/2H20 
Calcd.»: C, 58,02; H. 7,01; M, 13.53 
Fmind%r C. 58.01: H. 7.02: N. 13^0 


181 




coloriess crystals [hydroehlorida] 
(EtOH) 

nip^lO-212% 

Bemental analyda for 

C»H2.Ns-2HCl-H,0 
Calcd.%: C, 82,15; H. 8.62; N, 13.94 
Found%: 0, 81,99: H. 8.44; N. 13J5 
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Physical properties 
(Re rystallizati n s Ivent) 


182 


NHBn 


oolorfeas crystals 'Diydnichloride] 

Qso-PrOH) 

mpJ44-245't: 

Qemental analysis for 

QnH,iHi*2HCI-3/4H20 
Caled.X: C. 65.75; H, 6.35; N, 12,78 
Founcft: 65.81: H. 6.13; N, 12.68 


m 




pale yellow crystals [Mrochlorido] 
(EtOH) 

inp.igO-193% 

Eemental analysis for 

CaH»Ns*3HCI-2H20 
CalcdX: 0, 57 J»; H. 8.13; N. 13.82 
Founds: 0. 57.46; K 5.98; N, 13.77 


184 




pale yellow crystals Diydrochloride] 
(EtOH) 

nv,231.5-232^ 

Qemental analysis for 

CaH,4H,-3HCI-3/4HtO 
CalodJ: C. 58^; H. 8.72; N. 14.55 
Found%: C. 58.12: H. 6,93; M, 14.48 


18S 




colorfeas needles [hydrochloride] 
(EtOH) 

mp.187-189*C 

Elemental analysis for 

CaH»N,-2HCI*3/4HsO 
CdcdJk C. 63.93: H. 6J9; N, 13.31 
FoundX: C, 64.05; H, 6.93; M, 13,32 


188 


Xi 


colorless crystals Diydrochloride] 

(EtOH-iso-PrOH) 

inp,194-195lC 

Qemental analysts for 

C„H„N,0-2HCl-3/2HiO 
Caledl: C. 59.89; H. 6.70; N. 12.93 
Found!: 0. 59.72: H. 6.64; N, 12J5 



Example 187 

1 -[2-(N-n-Butyl-4-plpericlyl)ethyIl-4-chIoro-1 H-lmidazot4,5-c]qulnollne hydrochloride 

[0119] To asuspenslon of 1 .20 g of 4^hloro-1-(2-{4-piperldyl)ethyll-1 H-imidazo-[4,6-c]quinoline trtfluoroacetate ai 
0 77 g of potassium carbonate In 6 ml of N.N.dlmsthylfomiamlde, 0.30 ml of n-butyl bromide was added dropwlse 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with wat 
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and saturated brine, and dried, and then the soivent was evaporated to give 0.92 g of a pale brown iiquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0.87 g of a colorless solid. Hydrochloride was prepared in a conventional method. Recrystallizatlon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158'C. 

5 



Elemental analysis for C21H27CIN4 • 2HCt • l/SHgO 


Calculated % 
Found % 


C, 55.70; 
C, 65.80; 


H, 6.68; 
H, 6.65; 


N. 12.37 
N, 12.44 



10 

Example 188 

1 -[2-(N-Acetyl-4-plperidyl)ethyll-4-chloro-1 H-lmlda20[4,S-clqulnollne 

T5 [0120] To a solution of 0.60 g of 4-ch!oro-1 -[2-{4-piperidyi)ethyll-1 H-imldazo-{4,5-c]qulnoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour. After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and dllsopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with dllsopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and dllsopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 88.5*C. 



Elemental analysis f or CigH2iCIN40 


Calculated % 
Found % 


C, 63.95; 
C. 63.81; 


H, 5.93; 
H, 6.87; 


N, 15.70 
N. 15.61 



[0121] In accorcance with the methods of Examples 187 and 188. the compounds of Examples 189 through 194 
were obtained. 



40 



45 



50 
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Exannpie 




B 




m 


Physicai properties 
(Recrystailization solvent) 


189 


Ph 


H 




2 


ooloriess crystals (is9-PrOH) 
nip.l67-16B^ 

Elemental analysis for C24HZ5CIN4 
Calcdi(: C. 71.19; H. 6^2; N. 13.84 
Foundl a 71.00; H. 6.18; N. 13.56 


190 


H 


• CI 




2 


ooiorless crystals Diydrochloiida] 
(EtOH) 

mp^35-246't^ (decomposition) 

Elemental analysis far 

C,A4CI,N4-HCI-1/4H,0 
CalcdJ: C. 60.01; H. 5.35; N. 11.66 
Founds: G. 60.01; H, S.62; N. 11.67 


191 


H 


H 


"Ok 


1 


colorless crystals Diydrochloride] 
(EtOH) 

mp,248-257% (decompos'rtion) 

Bemental analysis for 

CaHnCIN4-HCIM/4H20 
Calcd.1 C, 63.98; H, 5.72; N. 12J7 
Founds: C, 63.98; H. 5.80; H, 12.93 


192 


Ph 


H 




2 


oolorioss crystals (CHsCfsHso-PftO) 

mp.154.^160'C 

Elemental analyse for 

C»H2sCIN40-1/8H,0 
CaicdJk C, 69iX); H, 5.85; N, 12J7 
Foumff: C. 68.78: H. 5.78; N. 12.71 
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Eaampls 




m 


Physical properties 
(Recrystallization solvent} 


193 




1 


col rtess orystals [hydrochloride] 

(MeOH-lso-PrjO) 

mp.289-280% (deoomposition) 

Eleinental analysis for 

C23Hz4N4-2HCI-3/4I^O 
Caled.%: C. 62.37; K S^6; N, 12.65 
Found%: C, 62.36; H, 6.45; N. 12.60 


194 


'Ok 


2 


colorless crystals [hydrochloride] 

(MeOH-iso-PrjO) 

mp.l 50-1 56% (decomposition) 

Elemental analysts for 

Cz4H,.N4-2HCI-1/2HxO 
CalcdJk C, 63.71; H, 6.46; N, 12.38 
Found%: C, 63.90: H. 6.68; N. 12.11 



Example 1 95 

4-ChIoro-1-t2-tN-(4-fluorophenylsulfonyl)-4-plperidyl]ethyl]-1H-lmIdazo-[4,5-c]qujnollne 

[0122] To a suspension of 0.50 g of 4-chloro-l -[2-(4-plperidyOethyq-1 H-)mldazo-[4,5-c]quinollne trifluoroacatate and 
0.32 g of potassium carbonate in 2 ml of N ,N-dimethylfomnamide, a solution of 0.23 g of p-fluorobenzenesulfbnyl chto* 
ride In 3 ml of N,N-dimethylfomiamide was added dropwlse at room temperature, and the mixture was stirred for 5 
iiours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystallization from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 1 75 to 1 78.5*0. 



Elemental analysis for C23I-I22CIFN402S 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H. 4.69; 
H. 4.52; 


N, 11.85 
N, 11.88 



Example 196 

1-[2-(N-Methanesulfonyl-4-plperidyl)ethyl]-4-phenoxy-1H-imlda2o[4,5-c]-qulnoline 

[0123] To a solution of 1 .00 g of 4-phenoxy-1 -{2-(4-pipertdyl)ethyl]-1 H-imlda20-{4,5-c]qulnollne trifluoroacetate and 
0.57 ml of triethylamlne in 10 ml of methylene chloride, 0.16 ml of methanesulfonyl chloride was added dropwlse at 
room temperature, and the mixture was stin'ed for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chlorfde. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting coloriess liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.60 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 173.5 to 176*C. 



Elemental analysis for C24H26N4O3S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N. 12.44 
N, 12.28 



[0124] In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (Recrystallizatlon solvent) 


197 


Ts 


colorless crystals (AcOEt-iso>Pr20) 
mp,201.5-202*C 

Elemental analysis for C3oH3gN403S 
Calcd.%: C. 68.42; H, 5.74; N, 10.64 
Founcl%: C, 68.46; H, 5.83; N, 10.53 


198 


EtOgC 


colorless crystals (AcOEt-lso-Pr20) 
mp,132-133*C 

Elemental analysis for C2eH28N403 
Calcd.%: C. 70.25; H. 6.35; N. 12.60 
Found%: C, 70.13; H. 6.34; N, 12.50 


199 


Bn02C 


yellow liquid 

NMR spectrum 8 (CDCyppm: 

1 .31 (2H.br8),1 .50-1 .70(1H,m),1 .78{2H.brs),2,00(2H,q,J= 7.5Hz),2.81 (2H.brs).4.23(2H, 
brB),4.63(2H,t,J=7.5Hz),5.1 3(2H.8),7.25(1H.t,J=7Hz),7.30-7.40(5H.m),7.39(2H,d,J= 7H2), 
7.44(2H,t,J-7Hz),7.50(1 H.td, J=8.5,1 H2),7.57(1 H,t d J=8.5,1 H2).7.90(1 H,dd.J=8.5,1 Hz), 
7.94(1 H.8),8.04(1H. dd,J=8,5.1H2) 
IR spectrum v (llq.) cm*'i:169B 
Mass spectrum m/^:506{M'*-) 



Example 200 

4-[2 *(4-Amino-1H-lmidazo [4,5H:]quinoiln-1-yOethyq-N-methyl-1*p^eridlne<arbothloamlde 

[0125] A suspension of 0.50 g of 4-amino-H2-(4-piperidyl)ethyl]-1 H-lmidazo[4.5-cHulnoline and 0.37 g of methyl- 
isothiocyanate In 10 ml of methylene chloride was stinBd at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystallizatlon from a mixture of methylene 
chloride and methanol gave colorless ciystais having the melting point of from 21 6 to 21 8*C. 



Elemental analysis for C^gH24NQS • iy2H20 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 6.67; 
H. 6.66; 


N. 22.26 
N,21.97 



[0126] In accordance with the nnethod of Example 200, the compound of Example 201 was obtained. 
Exannple 201 

4-(2-(4-Chloro-2-phenyl-1 H-lmidazoI4,5-clqulnolin-1 -yOethylhN-methyl-l -piperidlnecarbothloamide 
[0127J 

Appearanc icoiori ss crystals 
Recrystallizatlon solvent: methanol 
mp: 215-220'C (decomposition) 
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Elemental analysis for C25H2eCIN5S 


Calculated % 
Found % 


C. 64.71; 
C, 64.80; 


H.5.65; 
H, 5.62; 


N, 15.09 
N. 14.96 



Example 202 

1-[2 -(i./Unidino-4-piperidyOethyO-4<hloro-2-phenyl-1H-Imida2o[4.5<l-quind hydrochloride 

r0128l A solution of 0.75 g of 4<hloro-2-phenyl-1-[2-{4-plperidyl)ethyO-1H-lmldazo-{4.5-c]quinollne 0.40 g of 1H- 
Sle-^ 4arboxyamldine Sydrochloride and 0.39 ml of trtethylamine in 5 ml N.N-dimethy«orm«^^^^^^^ 
auoom temperature for 19 hours. The reaction solution was concentrated and the residue was added with ethanol, 
anithTnre'pr^^^^^^^^^ 

ethanol gave colorless crystals having the melting point of from 270 to 273»C (decomposition). 



Elemental analysis for Cg^HasCINe • HCI • I/2H2O 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H, 5.69; 
H,5.61; 


N, 17.57 
N, 17.36 



roi291 As an example of the excellent effects of the compounds according to the present invention, experimental 
results of Inhibitory actions against production of TNF- a and IL-ip in human cells will be shown below. 

1 . Preparation of blood cells for culture 

r01301 About 50 mL of whole blood was collected from adult healthy volunteem by venepuncture Into a plastic tube 

whScoSfl 17oV of Novo-heparln 1000 (Novo-NordlsK A/S). "men. PBMCs (P^'^P'^^^'J^ 

CeS were prepared using a cell separation tube. LeucoPREP™ (Becton Dickinson), and cultured with RPMMMO 

meS : (Z?^^^^^^ co'contalnlng 2 mM L -glutamine (life Techno.ogM^2.5 

streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x10 cells/ 

mL 

2. Preparation of test compounds 

101311 Test compounds were dissolved In dlsunedultra-pure water, dimethyl sulfoxide, or 0.1 N »V*c^lo*acl^^ 
MSanSttien sequentially diluted with saline and used The compounds we^ 

from10-^"Mto10^M. 

3. Treatment of cells with medicaments 

101321 10uLof1iig/mLlipopoly3accharlde(LPS)wasaddedtoa96-well(flatbottom)plateforcellcu^^^^ 

Kss :S;Sre ^ate (S^o![ote«nson). contirining lao of the PBMCsIn tj'f -^"^^^^^^^ 
30 minutes. 1 0 ^ of the solution of the test compound or the solvent was further added t^^^^ 

was covered wHh a plastic fld and incubated at 37«C for 16 hours In en atmosphere of 5% COa. 

4. Determination of human TNF-a and human iL-ip 

roi331 An enzvme Immunoassay bythe sandwich method was perfomiedto determine the human TNF- aand human 
K n tJ^ c^re sup^nS. Ve anti-cytoldne antibody (me flret-antibody) was diluted and placed n a je-we 
mlcrotCla^fo^^^ 

:ddroeaTwellandin^bated.Thenthesecond-^^^^^^^ 

ond-antlbody were successively added while applylngwashingprocesses between the opere«ons.Aft^^^ 
^nn n^^cLs a teiamethylbenzW^ solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaSrnTas quSedr^^^^^^^^ add. and ihen the absorbance at 450 nm of each well was -e^"red by « 

mS^oLeTeader M-Vmax™ (H^olecular Oevicos). "me concentrations of the cytokines were determined by quantifl- 
loZre. So^,^:?2^ (M^ular Devic s). !n comparison with the calibration curves obtained by using the re- 
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10 



15 



comblnant cytokin s as the standards. For determination of human TNF-a. monoclonal anti-human TNF-a (ENDOG- 
EN) polyclonal rabbit anti-human TNF^ (Phamna Biotechnologie Hann ver). peroxidas conjugated donkey antl- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for th 
first- second- and third-antibodys and the standard for the calibration cun/e. respectively. For detemfiination of human 
IL-IB monoclonal anti-human IL-lp (CIstron). polyclonal sheep antl-human IL-ip (Biogenesis). HRP conjugated don- 
key anti-goat IgG (Chemlcon International), and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and thW-antlbodys and the standard for the calibration curve, respectively. 

[01341 In both cases for TNF- a and IM p. the activities of each test compound are shown as percentages ( /o) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against t^ 

cytokine Induced by treatment solely with LPS. 
[0135] Results are shown In tables 1 and 2. 

Tablet: 



25 



Inhibitory action against TNF- a production In human cells 


Compounds 


Administered concentration ((imolA.) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against lL-1 p production in human cells 


Compounds 


Administered concentration (^mol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[01361 These results clearly Indicate that the compounds of the present Invention have excellent Inhibitory 
45 against productten of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent Inhibitory actions against production of TNF 
50 and are extreameiy useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

55 1. A IH-lmldazopyHdIne derivative represented by the following general formula or a salt thereof: 
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10 wherein represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substltuents, 
a cycloailcyl group which may be substituted, a styryi group which may be substituted, or an aryl group which may 
have one or more substitutents; represents hydrogen atom, an alicyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or a heterocyclic ring which may be 

15 substituted with one or more all<yi groups, allcoxyl groups, or halogen atoms; R^ represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
represents unsubstituted piperidino group, at least one of and R^ is not hydrogen atom. 

2. A 1 H-lmidazopyridine derivative represented by the following general fomiula or a salt thereof: 

20 



25 




30 

wherein R^ represents hydrogen atom, hydroxyl group, an alkyt group which may have one or more substltuents, 
a cycioaikyi group which may be substituted, a styryi group which may be substituted, or an aryl group which may 
have one or more substitutents; R^ represents hydrogen atom, an alicyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 

35 phenoxy group which may be substituted; ring A represents a homocyclic or heterocyclte ring which may be sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an Integer of from 0 to 3; 
R^ represents hydrogen atom, an alkyl group, benzyl group, triphenylmethyl group, an atkanoyt group which may 
be substituted, an aikoxycarbonyl group, benzyioxycarbonyl group, a thlocarbamoyl group which may be substi- 
tuted, an alkanesuifonyi group, a benzenesulfonyl group which may be substituted, or amidino group; Y represents 

40 methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A is benzene ring or thiophene 
ring. 

45 

4. A medicament which comprises as an active ingredient the 1 H-imidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
so a cytokine Is mediated. 
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